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EDITOR'S PREFACE. 



This volume forms a natural and admirable conclusion 
of the series of Atlases which Professor Haab has pre- 
pared and published. Beginning with a thorough discus- 
' sion of the proper construction of operation-rooms, narcosis 
both general and local, sterilization as it is applied to 
ophthalmic instruments, and the theory and practice of 
disinfection, the main operations upon the eye and its 
appendages are described with characteristic fidelity and 
clearness. The thirty colored lithographic plates portray 
in a far more satisfactory way than words can the steps 
of an operation. Next to seeing an operation itself, these 
are of value, and in most instances give a view of lifelike 
accuracy. What is omitted in the colored plates is sup- 
plied in the text illustrations, of which there are one hun- 
dred and fifty. 

As in the previous volumes of this series, one is im- 
pressed with Dr. Haab's wide experience, admirable 
technic, and sound judgment. The editor, as in the pre- 
vious books of this series, has compared the translation 
with the original, and believes that it conveys with faith- 
fulness the author's meaning. Editorial comments are 
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6 EDITOR'S PREFACE. 

placed in brackets, and a few operations not described by 

Professor Haab have been inserted. 

This book should prove useful not only to students of 

ophthalmology who may not have the opportunity of 

witnessing frequently operations upon the eye, but also to 

those whose daily work is concerned with the operative 

side of ophthalmic work. 
Januaby, 1905. 



PREFACE 



The great abundance of material made it necessary to 
exercise a certain selection in this Atlas and Epitome of 
Operative Ophthalmology. I was guided in my selection 
chiefly by my own practical experience, which covers a 
period of almost thirty years ; but let me say at once that 
I am not familiar with all the methods of operations de- 
scribed in this work from personal experience with them. 
In the case of most of them, however, I have determined 
their advantages by testing them myself. In doing so I 
found out that it is not only necessary, but also most in- 
teresting, for the operator to resort from time to time to 
other methods besides those on which he was, so to speak, 
brought up, and which have become a part of him. 

I have, therefore, endeavored in this work to describe 
the various operative interventions in such a way as to 
enable my colleagues to vary their operative procedures as 
I myself have done. 

As a rule, mere verbal description does not suffice to 
give a clear idea of operative procedures, and pictorial 
illustration is therefore indispensable in this kind of work ; 
for which reason a copiously illustrated Atlas is most desir- 
able. 

7 
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The text, which has been condensed until it contains 
only what is indispensable, is intended as a guide to stu- 
dents, practitioners, and ophthalmologists in the technic of 
operations on the eye and their various modifications ; and 
I imagine that assistants who have to prepare an operation 
will welcome the book because it enables. them, without 
loss of time, to get a general idea of the plan of an oper- 
ation and the instruments necessary' for its performance. 

In order to demonstrate the usefulness of a special 
method of operation I have thought it advisable to give 
the pictures of cases after recovery. On the other hand, 
I have omitted many geometric drawings of plastic oper- 
ations which usually embellish the chapter on Blepharo- 
plastic Operations in most of the current works and text- 
books, but which are more likely to have seen the light 
of day at the desk than on the operating-table, and are 
therefore of questionable usefulness, especially since the 
introduction of Thiersch's method of skin-grafting has 
made so many changes in this branch of surgery. 

The illustrations of the instruments in this work were 
obtained by reproducing the photographs made under my 
direction by Messrs. H. and E. Butcher, of Zurich, after 
reducing them one-tenth ; except in two groups, those for 
Kronlein's operation, for which, on account of the size of 
the instruments, a reduction of one-half was found to be 
necessary. The instruments which are here represented 
were obtained in the course of years from the following 
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firms : Weiss & Son, 287 Oxford street, London, W. ; H. 
Windier, Friedrichstrasse 133 a, Berlin ; H. Wulfing- 
Liier, 6 Rue Antoine-Dubois, Paris ; G. Tiemann & Co., 
New York ; and Chambers, Inskeep & Co., Chicago ; but 
I do not pretend to say that other instrument-makers do 
not also furnish very good instruments of the kind. 

I am indebted to the artist, Mr. J. Fink, for the prepa- 
ration of the remaining pictures, many of which presented 
considerable difficulties. 

I am also indebted to the publisher, Mr. Lehmann, for 
his efforts in connection with the preparation of this Atlas. 

O. HAAB. 
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PERATIVE OPHTHALMOLOGY. 



GENERAL CONSIDERATIONS. 

SiMOE upon the success of an ophthalmic operation, 
icially an operation for cataract or glaucoma, depends 
only the sight of the affected eye, but also that of 
'a fellow, because any operation in which the globe is 
Uied may be followed by sympathetic disease of the 
ler eye — for these considerations an operation on the 
jau of sight is fraught witli great responsibility and 
boald not be lightly undertaken. For most people blind- 
ess is as bad as death, and for many it is even worse. 
18 an operation on the eye may often be exceedingly 
'fficult and call for the greatest care and skill on the 
rt of the operator, I fnlly agree with Snellen when he 
ays: "Although it is true that the operative field in 
|)hthaImology is limited and most of the operations are not 
brmidable, it is nevertheless a mistake to regard operative 
phthalmology merely as a part of minor sui^ery an<l 
rithin the scope of every practitioner, as there appears to 
« a tendency to do from time to time. When an opera- 
tion on the eye fails to realize the patient's hopes, the 
effect is often more tra^c than death itself." 

In operations on the eye a surgeon, must be cool, de- 
iberate, and experienced, or an accident is very likely to 
lappen to him or, rather, to his patient. He must also 
bave well-drilled assistants of the right kind. The most 
■ important operations on the eye, particularly those for 
cataract and glaucoma, are peculiar in that they must 
be performed in a short space of ' time ; and if the 
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operator has made a slight mistake, as, for example, in 
the size or position of his incision, it is often difficult for 
him to rectify it. Besides, the surgeon is very much de- 
pendent on the patient's behavior, which frequently s{K)ils 
the most beautifully planned operation. In such cases 
nothing but promptness on the part of the operator to do 
the right thing and the greatest presence of mind will 
avert disaster. At the same time the entire operative 
field must be kept constantly in mind during the entire 
operation — not only the spot where he happens to be busy 
with his instruments. It may be asserted with confidence 
and with entire honesty that an ophthalmic surgeon, be 
he ever so experienced, never is certain when he begins 
an uncomplicated operation for cataract how it will end. 
This feature lends a special character to this operation, 
which is one of the most important that can be performed 
on the human subject. 

Not only the operation itself, but the after-treatment, 
the subsequent course, and the (piestion of recovery are 
very much influenccH^ by the patient's behavior. In the 
same .way the nursing and medical treatment which he 
receives are important features in bringing about the 
ultimate result. 



Hospital Wards and Operating: Rooms. 

The (piestion of efficient nursing and treatment is much 
simplified if the operating room and the wards in which 
the patients si)en(i their convales(^ence are pro])erly ar- 
ranged. By exercising great care and d(»liberation in the 
treatment of the eye, from the time of operation until 
recovery, excellent results may be achieved even under 
unfavorable external conditions in hospitals and operating 
rooms which fail to come up to the most modern require- 
ments. Of course, the man who can give his patients the 
benefit of the scni])ulous cleanliness of a modern hospital 
will have an easier (H)nscience during the operation, and, 
on the average, more satisfactory results afterward, pro- 
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videtl the nurses aud atssistants art thoruiiglily imbued 
with the principles of oioderii liospital nursing and the 
modem treatment of wounds and aet according to those 

Erinciples. The condition of the walls and of the floors 
as no special bearing in ophthalmic surgery ; but the 
hands of the nurses who take care of the |)atients are of 
the utmost importance. For tliat reason I should like to 
mentiou^aside from the well-known architectural ad- 
vutiee^ of the last decades, which ought to be found in 
every hospital — the fitting upof everj' room with running 
hot water as a chief requisite or at least !i great advantage 
for an eye dispensary oi' any considerable patronage. If 
hot water and soap are readily accessible, the attendants 
will have no objection to cleansing their hands at frequent 
intervals, and this alone is of value. 
, It has also l>een found desirable in our clinic at the 
University, which has now l)een in operation seveu years, 
to have two rooms adjoining the operating room for 
patients that have just undergone operation, especially for 
cataract, one for males and the other for females. The 
patient's bed is rolled into tiie oixrating room, the opera- 
tion performed while he is in l)ed, and he is tiien taken 
back to his room, so that there is no necessity of lift- 
ing him from his bed to the oixrating table, and from 
the latter back t^i his bed. I have no doubt that patients 
who have been operated upon for cataract or glau- 
coma may be allowed to walk about and go to their 
rooms, as is the custom in some hMpitalsj without any 
ereat danger of harm arising tlierefrom ; but it is per- 
fectly evident that complete rest in a recumbent posture 
immediately afer the operation is not only more agreeable 
to the patient, hut also better for the wound, and that in 
any large hospital it is more convenient simply to transfer 
the patient in liis bed from the operating room to the 
ward or private room, Since it is of the greatest im- 
portance in the ease of all wounds tlint involve division 
of the copsnlc of the glolw to get primary union, if pos- 
sible, during the first twenty-four hours after operation, 



complete rest during the first day is desirable. The 
{Kitient himself will realize the importance of such pre- 
caution better if the rest begins immediately after the 
operation and he is not allowed to walk about for a time 
before he begins his rest in bed. In fiiy private clinic 
cataract extraction and iridectomy are invariably per- 
formed in the patient's own room, and subsequently the 
latter remains quietly in Lis bed. This was also the 
practice of my esteemed master, Homer, both in his clinic 
and private work. It is possible that this practice ia in 
part responsible for the tact, which baa always been a 
source of personal gratification, that durine the twenty- 
seven years of operative experience (including the time 
when I wa« an assistant to Horner) I have had but 1 
case — two years ago — of that frightful intra-ocular hem- 
orrhage, which so treacherously destroys the eye imme- 
diately or soon aft«r cataract operations: 

[An operating chair or table, the height or inclination 
of which can be altered to suit conditions, and the imme- 
diate surroundings of which can be maintained in sui^ical 
cleanliness, is preferred by the majority of sui^eons. 
From it the patient can be lifted readily to the bed he 
afterward occupies without deleterious effort on his part. 
—Ed.] 

It is not necessary to darken the room of a patient 
recently operated upon. All that is neees.'sary is to arrange 
the shutters so as to bar out any glaring light that would 
be equally unpleasant to the normal eye. It is important, 
however, to see that the ventilation in the rooms is ade- 
quate, because the patients are often old and their respira- 
tion ia insufficient, so that oxygenation and metabolism 
are iucompletely ijerformed. 

The enforced rest during the first period should be 
made more bearable to a patient who has been through an 
operation for cataract or glaucoma by giving him an 
electric bell to hold in his hand ; in this way we may 
guanl against fright, which in many cases is, perhaps, 
the precursor of post-operative delirium, especially when 
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both eyes are bandaged. It is possible my habit of 
impressing my patients with the advantage of the bell, 
as Horner was in the habit of doing, is res|K)nsible for 
the fact that this complication (aside from delirium 
tremens) has so far never oecurreti in my practice. It 
has the additional advantage of making it very much 
easier for the patient to remain strictly quiet during 
the first twenty-four hours after the operation. If a 
patient becomes excited, iu spite of the fact that both 
eyes are bandaged, the bandage must be removed from 
the other eye and, in the case of one-eyed persona, from 
the operated eye also, a wire screen being applied for 
protection. 

Iu the arningenient and illuminiitiou of the operating 
room the same rules are to be observed as for operat- 
ing rooms in genenil. It is a debatable point whether 
the color of the wuUs should be as bright as possible, 
in accordance with modern ideas on hospital arrange- 
ments, or dark ; because in the latter case the amount 
of latend illumination is diminished and the operator 
thus secures a light that is free from reflexes and more 
agreeable to the eye, as well as better adapted for cer- 
tain ophthalmic operations. Snellen, after a number of 
experiments and years of experience, recommends for the 
walls, floor, and ceiling a dark, dull-black background 
enlivened with a dark-gray pattern, for the purpose of 
making a more agreeable impression (a point which I 
consider of some importance). The north window in the 
room Snellen has provided with four parallel shades, 
by means of which the entire window or only a part of 
it can l>e darkened. I have also tested this point by 
way of -experiment and operated in a room with black 
wallf*, which was generally u.'^ed for ophthalmoscopy. It 
is not to I>e denied that any operations in which the 
corneal reflex is an imporlant factor and which require 
the operator's fnllest visual acuity such an illumination 
of tlic operative field is most desirable and at the same 
time grateful to the eyes, both of the operator and of 
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the patient. To be consistent, however, the assistants 
and other attendants must either wear black gowns or 
choose their positions so that their white gowns will not 
reflect the light. 

But as we also have to perform operations in which a 
good light from all directions — such as surgeons prefer in 
their operating rooms — is desirable ; that is to say, opera- 
tions on the adnexaj of the globe, especially plastic opera- 
tions, extirpation of the lachrymal sac, Kronlein's opera- 
tion, etc., it is wiser to steer a middle course and arrange 
the operating room somewhat in the fashion that I have 
adopted. The walls should be a light gray, not entirely 
white ; the fl(K>r a grviy terrazo, and the ceiling white. 
There should be a large double window, provided with 
two wooden roller-shades attached outside of the window, 
by means of which it may he rapidly darkened more or 
less to suit the exigencies of the moment. Since the 
amount of light that enters through the window is dimin- 
ished, the brightness of the walls also diminishes ; while 
at the same time suflicient light falls on the patient and, 
if the patient's l)eil is moveil sufficiently close to the 
window, enough light will fall on the eye from the side. 

With regjird to the proper ex{X)sure for the operating 
nx^m, I find a western light, which circumstances happen 
to make the only one available, verj- satisfactory, because, 
like all my colleagues, I nearly always operate in the 
fon^noon. In cloudy weather this gives a better light 
than if the nxmi faced the north. [In many American 
hospitals o[H»nitions are jHTformed late in the afternoon, 
hence western li^ht would often not be satisfactorv. 
IVactically, however, the lighting by daylight of ophthal- 
mic operating rooms is uin*ni}H)rtant if they are provided, 
as all sliould be, with suitable stationary as well as port- 
able electric liirhts, and with shades for darkeniiii:: the 
windows, as may Ih^ niHLHUil. — Kn.] 

Another exptnlient that I have rt^sortinl to for years and 
which, I Ix^lieve, is also emiJoved in manv other clinics 
and eye hospitals, is to perform operations which nH|iiire 
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an especially g;oo(l liglit and as accurate vision as pa^ilile i 
exclusively wicii electric ill umiuution tii tlie total exctuiiiun I 
of daylight; this also enablis one to cinitrol the position ■ 
of the corneal reflex and to keep everytiiing dark exoepti 
the small operative field, so as to obtain a maximum V 
visual acuity on the part of the operator and a maximums 
of light on the operative field. The small incandescent j 
lamp sumjunded by a metal tube concentrates its tight, 
which passes throiigii a .stnmg convex lens on a small, 
clearly and intonsely illuminated sixjt, and, as tlie lamp is \ 
prtivided with a suitiible handle and receives its current J 
from a portable accumulator, the light is thmwn on the * 
operative field in such a wayaa to obviate any disturbance 
by the corneal reflex. The attendant who looks ailer the 
light must, however, pay special attention to one m>int: 
the lamp unfortunately soon becomes hot, and if he brings 
it in contact with the patient's face, as the nose, for in- ■ 
stance, he may suddenly start and thus endanger the sue- | 
cess of the operation. In some instances it is tiierefore 
better to have the lamp fastened to the forehead, as prac- 
tised and recommended by Czermak. It is not desirable 
to be without artificial illumination in secondary operations 
for cataract and other difBcult cataract perforraaneea. To 

frovide against the accidental failnre of the electric light, 
use a gas or petroleum lamp and a large convex lens to 
concentrate the light on the operative field, as I did many 
years ago, before electricity came into use. 

Suitable illumination is si] very necessary in many opera- 
tions on the eye, and particularly in the most important 
ones, that the operator must never neglect it under any 
circumstances. In support of this fiict, only one example 
will be mentioned. It not infrequently happens in opera- 
tions for cataract that, immeciiatcly iilVer tiie capsule of 
the lens has been openetl, a considerable i|Uitnlily of soft, 
cortical matoriid from the cataract esrapi-s through the in- 
mslon. In those ca,ses the conipiiet iineleiisnl' the cataract 
IB small, and docs not present so readily in the wound 
as a large nucleus when the attempt is made to deliver it. 



It may even rotate about its transverse axis, and in the 
attempt to force tlie delivery by carrying a suitable 
instrument (scoop) from below over tlie cornea, with a 
certain amount of pressure, it not infrequently happens 
that the nucleus slips by the wound aud lodgeti against 
the upper ciliary body. If the operator fails to notice 
tliin unfavorable ]K)3ition of the nucleus and continues 
the delivery of the cataraft, the nucleus slips on into 
the upper part of the vitreous, and can not be brought 
out again even with the aid of a wire loop, the opera- 
lion irt a failure, and the trouble can not be very easily 
remedied even by a secondary operation. On the other 
liund, if the ojjcrator notices in time this tendency on 
tlie jtart of the nucleus to slip behind the wound — 
and to do so requires good vision — he can correct it by 
pushing the nucleus down again with the knife (fleam), 
and as soon as the upper edge is exactly behind the 
wound, he can eWect the delivery by exerting pressure on 
the cornea. 

In regard to the operating table, it is important that it 
should be possible to lower the head and raise the foot 
rapidly, because, in my experience, this is one of the 
most important procedures when there is trouble with 
the anesthetization. In other respects the table may be 
constructed in any way that suits the operator's conveni- 
ence. It should be made entirely of iron and witliout any 
U])holstering, both for the sake of convenience and to 
save time in cleansing it. This feature, however, is im- 
material so far as the healing of the operative wound is 
concerned, and sensitive patients find these hard tables, 
which so much resemble a machine, botli pliysicallv and 
psychically, most unpleasant — another reason why I fre- 
quently operate on a (mtient in bed, but I shall never 
perform an operation under general anesthesia in bed, 
unless under very exceptional circumstances. [So many 
operating tables and operating chairs are now manufact- 
ured, adapted to all the exigencies of ophthalmic surgery, 
that ojTerations performed on the patient's bed, except 
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when done in private houses, would not seem to many si 
geona coraniendable, — Ed.] 



Anesthetization. 

My experience with this imjwrtant subject is that ' 
the ophthalmic surgeon will do well to restrict him- 
self as mueh as possible in the use nf general anesthesia 
with chloroform, ether, brom ethyl, or ethyl chWid. These 
anesthetics are all dangerous, whatever may be their J 
names, and especially chloroform and ether, the latter 1 
perhaps a little k'ss so than the former. [See editorial 1 
note on page 2K. — Ed.] Chloroform particularly may 
in certain individuals cause death with hghtiiing ra- 
pidity, even at the very beginning of narcosis, and there 
is no way of recognizing the danger beforehand. As . 
Laqneur recently pointed out in connection with a cose^ 
of death from chloroform anesthesia, persons with a largej 
thymus gland are particularly predisposed, and it is well ; 
known that such persons may die suddenly from other 
causes, which in some cases are quite trivial, sudi as a fall 
into cold water, or even in the absence of any recognizable 
cause. Unfortunately, enlargement of the thymus gland 
can not be diagnosed with certainty ; biit Laqneur points 
out that the same individuals often present hyperplasia of 
the lymphatic apparatus in the pharynx from enlargement 
of the follicles at tlie base of the tongue and of the tonsils, i 
The presence of such enlargements has a more serious J 
bearing on anesthetization even than a valvular heart- ' 
lesion. 

Another i'cature that renders anesthetization more dan- 
gerous in operations on the eye, so that a normal patient 
IS in constant danger, even when narcosis is properly 
carried out, is the fact that the eye is so slow to lose its 
sensibility. [The eye may be anesthetized with cocain. — 
Ed.] The general surgeon can operate on the trunk and 
extremitiea long before the ophthalmic surgeon may begin 
to cut — if he really wishes to operate under total and not 
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under partial anesthesia. For that reason many ophthalmic 
surgeons operate under partial anesthesia, although they 
may not be quite conscious of the fact. In my experience 
even etherization is not without danger if carried to the 
point of actual, profound anesthesia. I have witnessed 
the most dangerous collapse from ether in the case of two 
women : One of them had a moderate goiter and was 
menstruating at the time of the operation ; in the other I 
couhl not find any reason for the accident, which almost 
ended fatally. In both, the pulse and the breathing be- 
came worse and worse during the operation, and the most 
vigorous uKiasures for r(\suscitati()n were repeatcnlly em- 
j)loyed to avert a fatal issue. I have repeatedly seen 
similar grave accidents from cardiac weakness in chloro- 
form anesthesia. In several cases of chloroform and ether 
anesthesia cardiac weakness did not develop until after the 
anesthetization was completed and the patient had partially 
regained consciousness ; the attendants were compelled to 
continue their efforts at resuscitation for from one-half to 
one hour. For this reason I always have the jmlse and 
respiration carefully watched after the operation when a 
patient has had a general anesthetic. 

Furthermore, in cases of enucleation T avoid cutting 
the optic and ciliary nerves while the ])atient is in pro- 
found anesthesia, and prefer not to take this final step 
until the patient begins to slunv some reaction. For fre- 
quently severe collapse has occuirred, evidently brought 
on bv the shock \vhich immediatelv followed the snii) of 
the scissors. 

In reviving a patient who has gone into collapse I 
have found it useful : (1) To lower the head and trunk as 
soon as possible ; (2) to draw the tongue forward ; and 
(3) to begin artificial respiration. In addition, to use at 
the same time, (4) heart massage (vigorous rhythmical 
pressure on the precordial region in time with the heart 
beat) ; also occasionally to employ injections of camphor 
oil. In sev(Tal cases of severe cardiac collapse I obtained 
very favorable results by (o) completely inverting the 
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to place liini as nearly as possible on hia I 
cases of this kind, in which urtifieial respir*- ^ 
tion and the other meusures referred to had failed to ^ive "i 
satisfactory residts, it was demonstrated with the accuracy I 
of a physiologic experiment, that inversion of the patient 
waa followed by return of the pulse and respiration ; 
while as soon as he was laid down again and the operation 
resumed, collapse recurred, which again subsided as sotm 
as the patient was inverted, and so on, several times in , 
succession, ■ 

In the end both patients were saved, and so far, 1 
although I have performed many operations under gen-3 
eral anesthesia — fortunately without a death occurring — 1 
I am becoming mure and more cautious^ because in the 
course of years some verj' sad case,s have come to my 
knowledge, even cases in which young persons died fi-om 
anesthesia in simple operations for strabismus. I there- 1 
fore still hold to the opinion given by me publicly years 1 
ago — namely, that it is not permissible, for the sake of j 
such a trivial operation as that for strabismus, to risk ' 
a patient's life by total anesthetization. After writing 
this I once allowed myself to be i>ersuaded by a young 
woman, against my own injunction — alttiough it is true < 
that this particular operation for strabismus was a com- i 
plicated one (tenotomy and advancement) — to use a general ' 
anesthetic (chloroform), and this same young girl barely ] 
escaped dying under the anesthetic. Although of a 
blooming appearance and [lossessed of perfectly normal • 
heart and lungs, she developed a very bad cardiac weak- 
ness which required an hour of most energetic treatment. 

It is my rule never to em]iloy total anesthesia t 
less attended by at least two assistants, so that every 
resuscitating procetlnre may be jierformed correctly, vigor- 
ously, and persistently without fatigue on the part of the 
operator. 

I formerly use<l broniethyl [ethyl hromid] occasionally 
because, owing to its rapid and brief action, it is very 
convenient for many cases; but gave it up entirely at^r 



witnessing a person who is very near to me develop grave 
cardiac weakness lasting tliirty-six hours (so that for some 
time the pulse could hardly be felt), after anesthetization 
witli bromethyl for the purpose of extracting a tooth (at 
which I assisted). The attack in this case must iiave been 
due to bromethyl anesthetizati<m and could not he at- 
tributed to anything else; possibly the jiatient may have 
had an idiosyncrasy for the drug. £thyl chlorid possibly 
has some advantages over bromethyl ; but I liave never 
had any experieuce with it in operations on the eye. 

For short operations of this kind primary ether anes- 
thesia has been recommended and when successful is very 
convenient. The patient is made to take ten to fifteen 
deep inspirations of ether, aiter which short operations 
can be carried out without giving pain — as I have oft^n 
convinced myself — and the patient feels as well as betbre 
as soon as the oi)eration is over. 

[Ether is far safer than chloroform. According to 
H, A, Hare, the mortality dne to etherization is about 
1 in 20,000, or, according to the combined statistics of 
Julliard and Ormsby, in 407,553 cases there were 25 
deaths, or 1 in 16,302. Again, to quote Hare, compared 
with this statement, the record of chloroform is as fol- 
lows : The mortality based upon many tens of thousands of 
cases in which chloroform has been used is about 1 in 2039 
(Gurlt); or, according to the combined statistics of Jul- 
lianl and Ormsbv, in 676,767 administrations there were 
214 deaths = 1 in 3162. Chloroform is, therefore, fully 
five times more dangerous than ether. The practice of 
beginning an anesthesia with nitrous oxid which is to be 
continued with etlier or chloroform obviously possesses 
many advantages. Tlic same remark applies to primary 
inhaiiiti.m of ethyl clilorid.— Ed.] 

I,ocal Auestihesia. — In view of what has lieen said 
I h:ivf uitdeavore<l, since the introduction of coeain, to 
siiiislitiilc local for general anesthesia as mncii as ]iossible 
in operaling <ju the eye, 

Iior a slight operation on the coujimetiva and 




rnea 
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tlie installation of a 1 to 2 per cent, watery solution of 
cocain for from five to ten minates is quite sufficient; but i 
for excision of tbe iris, if the anesthetizing action is to 
penetrate as far as that membrane, the instillation of a fi 
per cent, solution for a half hour, every three minutes, is 
required, and the eyes should be firmly clased during the 
intervals between installations, so as to prevent the cornea 
from being n»ughened by the action of the coeain and 
thus having its transparency impaired. When the iris is 
inflamed, eveu this protracted instillatiou is oot quite ' 
enough ; of thit; more will be said presently. In order to | 
perform a really painless operation for strabismus, it ia 
necessary to inject a few drops of a 3 to 5 per cent, solu- 
tion uncicr the conjunctiva at the spot where the tendon is 
to be removed or advanced. After that, however, tbe 
operator must wait five minutes before b^inning, and it 
is well to employ this time in distributing the fluid by 
gentle nias)«ige of the lid, so as to prevent its bringing 
about any changes in the operative field and thus rendering 
the operation more difficult. 

Ever since the year 1886 I have used this sulxion- 
jiinctival injection of cocain in operations for strabismus 
and have never had bad results. At tbe worst, the opera- 
tion ia occasionally followed by a little vomiting in the 
case of sensitive patients. The small quantity of cocain 
is amply aufiicient to render the tenotomy and advance- 
ment painless. Whenever cocain is injected, however, 
especially when a little extra quantity is required, it nuist 
be remembered that even cocain may lie dangerous if too 
great a dose is employed. In no case should more than 
0.05 gm. be used altogether in operations about the head ; 
if possible, one sbonld try to get along with less. We 
should always remember the sad case which occurred 
when cochin first came into use, and when its dangers 
were too little known, A surgeon injected cocain for a 
trivial operation that he was about to perform : the patient 
immediately died, and the doctor, overcome by the calamity, 
sent a bullet through his brain. 
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For some time I have even performed enucleation in 
suitable eases — that is, in non-inflammatory cases, when 
there is no reason to suspect adhesion of the bulb to 
Tenon's capsule — i)ractically without pain after the injec- 
tion of a weak cocain solution : First inject a consider- 
able quantity of the fluid at the four insertions of the 
rectic muscles, and, after the tendons have been cut, make 
an injection with a curved needle at the posterior pole of 
the eye. During recent years a weak mixture of cocain 
and eucain has In^en use<l for this purpose, and the quan- 
tity injected is large enough to give the concomitant effect 
of infiltration — anesthesia after Schleich.^ 

This method is even better and less dangerous, es|)eci- 
ally when it is i)()ssible to inject some of the fluid into 
T(;non's space. With this method, also, the operator must 
wait five minutes before beginning. This local anestheti- 
zation in enucleation is particularly useful in the numerous 
cases in which the operation is performed on account of 
hemorrhagic or some other form of advanced glaucoma ; 
for such j)atients, as a rule, have diseased blood-vessels 
and a diseased heart — that is, defective circulation, and 
are often of advanced a^e. For the enucleation of an eye 
that is giving pain, Snellen recommends the injection of 
cocain with a Pravaz syringe into the vitreous body 
through the sclera, and asserts that this materially dimin- 
ishes the sensibility of the eye. When the eyes are soft, 
as, for instance, after cyclitis, the j^rocedure at the same 
timci raises the tension of the eye-ball and thus facilitates 
the operation. 

For the removal of the lachrymal sac, a preliminary 
inje(!tion of the cocain and eucain mixture may also be 
recommended, j)roviding the operation can be performed 
ill a non-inflammatory region. The fluid must be injected 
slowly and a considerable quantity must be used. 

^ Srlileich uses a stock solution of eucain i^ and cocain hvdro- 
chlorate, aa 0.5 ^m. (gr. viij ), alisolute alcohol 4 gni. (3J), distilled 
water 1(5 c.c. (.^w^) Two pails of this solution are mixed with eight 
parts of freshly boiled water in a graduated pipet. 
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Local anesthesia is considerably more difBcult in acute 
glaucoma or acutely inflamed eyes in which iridectomy is 
to be performed. In such cases the iris is extremely sen- 
sitive, and even the previous injection of cocain solution 
under the conjunctiva at the spot where the keratome is to 
be introduced into the anterior chamber, as recommended 
by KoUer, has not always proved sufficient in my experi- 
ence to enable the operator to seize and excise the iris 
without giving pain and causing the patient to move. In 
such cases I have for years resorted to the expedient of 
using pure cocain, taken directly out of alcohol and allowed 
to crystallize, so that it is perfectly sterile, using a German 
silver spatula for the purpose of introducing it into the 
anterior chamber, and applying it directly to the iris after 
I have made the incision. In that way the pain may, as 
a rule, be greatly diminished and in many, although not 
in all, cases entirely abolished. Total anesthesia, which 
in such cases of acute glaucoma appears to be very much 
indicated, and is, in fact, regularly employed by some 
operators, if only to enable them to carry out the opera- 
tion quickly and methodically, does not always facilitate 
iridectomy — which in such cases should be made above the 
pupil whenever it is possible — as much as is desirable, be- 
cause of the u])ward rotation of the globe. Besides, it is, 
as has been said, dangerous in glaucomatous patients. 

The application of a thin layer of cocain in crystals is 
a method that I have employed for some years, even in 
slight operations on the lids and on the globe, in which 
the incision is made through the conjunctiva (removal of 
chalazion). 

During recent years cocain has gained an ally in the 
extract of the adrenal gland, one of the constituents of 
which, when the solution is apj)lied to a mucous mem- 
brane, causes vigorous contraction of the blood-vessels in 
a very short time. This prompt constricting action is 
possessed in a remarkable degree by adrenalin (Sohitio 
adrenalini hydrochlorici), which is prepared by Dr. Taka- 
mine, in America, and sold by Parke, Davis & Co., in 



Now York nnil Lundoti. This prt-paratioo ali^u has tlie 
advantage of biiiiig stalile and clean, and a very WL'ak 
HolutiuD of it pOtiHeasoa a marked action, as I discovered long 
ago. By instilling a Vfry few drops of adrenalin at in- 
tervals of a few niomentu, tlie redness can be luade to dis- 
appear tem[)orarily, if not wliolly at least in part, from 
inflammatory or nyperemic eyes. After this has been 
done, the cocain, as a rule, develops its action more readily. 
Whether in glaucoma the action of cocain on the iris can 
be rendered sufficiently powerful with the aid of adrenalin 
I cainnot Hay, as 1 have not had anfhcient experience in 
the matter. That adrenalin is very valuable as a hemo- 
static I can confirm from my own experience. Ophtlialmic 
HUi^ous have, however, long been familiar with artificial 
anemia as produced by clamping the lids with the iustrii- 
mente devised by Desmarres, Snellen, and Knapp, and the 
method is used to great advantage in many operations on 
the lids. But when these clamps can not be applied to tlie 
lids, as in extirpation of the lachrymal sac, and sometimes 
in operations for strabismus, etc., the use uf adrenalin 
offers distinct advauti^es, for the lids and surrounding 
tissues are extremely vascular, so that hemorrhage is 
often very profuse and interferes with the operation. My 
experience in this matter has taught me that by adding to 
the fluid (cocain, cocain-eucain) which is injected in the 
tissues underneath the conjunctiva, etc., for the purpose of 
inducing local anesthesia, a very small quantity (1—2 
drops of adrenalin solution), it is usually possible to re- 
duce the hemorrhage, especially the capillary hemorrhage 
in the most welcome manner. Sometimes it is possible to 
render the tissue practically bloodless, as, for example, in 
Kuhnt's operation for ectropion. It is well to be cautious 
with the dose of adrenalin and to confine one's self to the 
minimum that is required. Adrenalin chlorid solution 
(Takamine) directly mixed with more or less of a I to 2 
per cent, solution of cocain is generally used. 

[Very satisfactory local anesthesia can be produced 
with beta-eucain and adrenalin chlorid. Professor Arthur 
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E. J. Biirker haa recently recommendeil the fbllywing 
solution ; 

Pure chlorid of Eiodium 0.8 giu. 

Bttu-eiitain (1.2 " 

Adrenalin tlilorid 0.001 " 

Distilled waler 100. 

If as much as 50 c.c. of siidi a solutiim were injtcteti, 
only IJ griiinH of beta-eiicain and 1 nig. uf adrenalin 
chlorid would have been employed. In many operations 
around the eye a much smaller quantity would suffice. 
It is neceasary to wait from fifteen to twenty minutes after 
the injection before the edema disajipearB and the full 
effect of the adrenalin chlorid lia.s ajjserted itself. 

Professor H. V. Wood suggests that the efficiency of 
these solutions might be increased by adding to them not 
only beta-eucain, but also cocain. — Eu,] 

Whenever the capillary bleeding is severe enough to l)e 
troublesome in work on the lids, plastic operations in the 
neighborhood of the eyes, extir})ation of the lachrymal sac, 
ana the like, it is a good plan, while operating, to apply 
email pledgets tif cotton saturated with adrenalin cocain to 
the bleeding points from time to time, with moderate 
pressure. In this way the preliminary injection of the 
hemostatic fluid into the tissue can be supplemented and 
less adrenalin will be reijnired. 

One of the moat important and most difficult tasks of 
the ophthalmic surgeon is the proper management of 

Sterilization, Antisepsis, and Asepsis. 

The biitllv with the niicro-organisiiis which interfere 
with the healing of wounds must l>e carrial on with tiie 
satne weapons in o]>erations on the eye as in other sui^ical 
procedures on the human subject ; and, although vigorous 
measures are required, they must be undertaken with due 
tKution, owing to the delicate structure of the organ. It is 
most important to tight the micro-organisms at the right 
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sjwt iiiitl at the right nionient ; it wciuld be wrong to rely 
on the iisejisis of the o|»erating room, the sterilisation of 
instruments, and the like, and overlook individual local 
peculiarities of the operative field and the dangers incident 
thereto. In cases involving the opening of the capsule 
of tlic glol)e (cataract extraction, iridectomy, etc.), more 
than in any other, the snrgeon must carefully determine 
beforehand what is the proper thing to do in any indi- 
vidual case — whether the aseptic or the antiseptic method 
is to be used. While tlie surgetin must practically become 
a pedant in the observance of aseptic and antisi'ptic pre- 
cautions, it is equally important, on the other hand, to 
guard against becoming a slave to routine. 

For example, it would be quite wrong to assume that 
the rules followed when dealing with a cutaneous region, 
which is so cleansed that the entire operative field remains 
aseptic, can be directly a])]tlied to operations on the eye and 
will result in aseptic healing of the wound. Such an 
assumption is wrong, for the simple reason that, as will be 
explained more in detail, the ophthalmic surgeon is never 
certain that be is operating in a sterile field. Hence, al- 
though he may have taken every precaution dictated by a 
scrupulous aseptic teclmic, he will occasionally have trouble 
with the healing of his wound and will soon realize that 
the eye is a peculiar r^iou as regards operations. 

It is true that even before the period of asejisis, when 
nothing was known of the methods of fighting mierobea — 
that is, by antisepsis and asepsis, and even jirior to the 
dissemination of a clear idea of the elementary principles of 
cleanliness in operations on the eye, many such procedures, 
as hundreds of observers could testify, turned out remark- 
ably well. Nevertheless, however, as Iaig;e a proportion 
as twenty or even thirty out of every hundred eyes per- 
formed on for cataract went blind from purulent or non- 
purulent inflammation before the advent of antisepsis ; 
although the eye has fortunately exhibited a marked 
tendency toward recovery after operative and traumatic 
wounds. 
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On the other hand, even the most scrupulous cleanliness 
and the observance of all the rules that have been set up 
by the doctrine of sterilization and asepi^is in the treat- 
ment of wounds, do not always suffice to guarantee, as it 
were, an uncomplicated healing and completely to make 
good the loss of tissue in the same way as is now possible 
in many operations which are much more dangerous and | 
extensive and were never even attempted before the period 
of antisepsis. We have, undoubtedly, reduced tlie per- 
centage of losses in cataract operations in the most grati- 
fying manner, from 20-30 per cent, to 1—2 per cent., by 
adopting the mmlern treatment of wounds in surgical pro- 
cedures on the eye ; but we have not yet succeeded in 
bringing about what ought to be the aim of every oph- 
thalmologist — namely, to reduce it to zero with absolute 
certainty. 

To judge from tlie piiblicalions found in modem lilerature bearini 
on this point, it might almcMt be siip^iosed that Mlures in Burgical 
IreatmenI for aalamct are a thing of the past This optimistic preBenta- 
tioD of actual cnnditions is partiv explniuiid by the fact that an operator 
nowadays may easily perform at least 100 or even 200 Huccesaful opera- 
tions for cKlaract without losing an eye, nnd, if he makes up his 
Btatudos from such a, fiivorable series, he will not have any failures. 
An experienced ophthalmologiHt will in this respect, however, hold to 
the dictum of Knapp that " If the statistics are lai^ enough, every- 
tiung is possible" — i. e., if a surgeon perfonns on a suffieientlj lai^ 
numtier of subject", he will see everything from suppuratbn lo sym- 
pathetic disease of the other eye. Hence, if we are to have accurate 
Btatistics on this qoestion, they must be hosed on a lat^ number of 
OBJwa, as was done by Arlt thirty years ago when he gave the most lo- 
Btmcuve account of the results of his proceedings for cataract. The 
Kports that have fr^uently appeared during recent years fi'om indi- 
vidual clinics to the eilect that from 100 to 200 operations for cataract 
resulted in recovery without a single failure prove nothing whatever as 
to tie method employed, since the same figures were obtained by 
Homer, whose leehnic consisttid merelv of cleanliness. If we wish to 
know the tmth about the percentage of failures at the present time, we 
only need lo eiamine the literature of subconjunctival injections of 
Inidilorid of niercury and salt solution and the literature of intra- 
ocular disinfection, and we shall see how often, even in the most recent 
times, suppuration and slowly jirr^jre-Hsive inflammation in instances of 
olaniGt have been cnmlillCNi and improved by the almve-mentioned 
methods, or have continued their destructive course in spite of them. 
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In order to gain a clear understanding of the present 
state of these questions relating to the treatment of 
wounds of the eye, it is necessary to go back to the his- 
torical development of these matters. The effort to im- 
prove the results on the eye, especially operations for 
cataract, and render them more certain, date chiefly from 
A. V. Grafe. It was quite natural and in accord with the 
views of his time that von Grafe should have made the 
most of the mechanical conditions, ])articularly the size 
and position of the incision, as factors in bringing about a 
smooth recovery. For even at that time it was easily 
observed that a small puncture of the cornea (paracentesis) 
rarely resulted badly, especially by suppuration ; and even 
after the somewhat larger incision and more serious in- 
terference involved in the excision of a piece of iris 
(iridectomy), purulent inflammation was quite a rare event ; 
while, on the other hand, it not infrequently followed the 
still more serious operation for cataract, in which the 
incision has to be made three to four times as large as in 
the case of an iridectomy. As at that time it was not 
customary to perform an iridectomy when operating for 
cataract, it was quite natural that the size of the corneal 
incision was made chiefly responsible for the occurrence 
of a purulent inflammation. 

Von Griife, therefore, quite naturally and logically bent 
his eff()rts toward diminishing as much as possible the size 
of the incision in cataract operations. But at the same 
time — and this is very important — he tried to make the 
incision of such a shape as to enable the wound to close 
up and the edges to unite as rapidly and as perfectly as 
possible. With a fine instinct he thus established one of 
the fundamental principles of the healinjj; of wounds, 
which still holds good at the present day and which was 
never fully understood until now. The reason why raj)id 
and perfect closure of the wound is such an essential 
condition of ultimate recovery will be seen from what 
follows. 

The better results as regards suppuration of the wound, 



[traction," ^^^| 
iD8 of the ^^1 



STERILIZATION, AyTlSKPSIS, AND ASEPSI& 

which were obtained with von Grilfe's " linear extraction," 
aa fompareti M'itli the results obtained by means 
earlier method with a large corneal flap, as the statistical 
reports of the times clearly prove was the case, are, in 
my opinion, chiefly attributable to rapid closure of the 

Before Lister finally pointed tlie way for the proper 
treatment of woiiuds, many a surgeon did his utmost to 
improve the ainditions of wonnd-healing by insisting on 
the observance of the greatest possible cleanliness. The 
same principle was adopted by ogihthalmic surgeons, among 
whom Horner should l)e specially mentioned. He re- 
duced the percentage of failures to 2.67 per cent., as is 
shown by the statistical I'eport of more than 1088 of bis 
cataract cases. Among 737 cases of nnconiplieated cataract 
on which be operated between 1870 and 1880 the per- 
centage of failure was only 1.6 per cent. From 1877 to 
1880 he became more and more strict as regards cleanli- 
ness. 

It was not, however, until a more intimate knowledge 
of micro-organisms and tlieir mflueuce on the healing of 
wounds had been obtained that the ophthalmic surgeon 
obtained tlie proper weapons. It was far from easy for 
this new knowk'dge to gain recognition, and I always find 
it most instructive when I remember that almost thirty 
years ago, wlien. as Eberth's assistant, I made the ac- 
quaintance of tbe pathol<^ie micro-organisms during a 
long course of tedious labor with my revered teacher in a 
pathologic institution — even though liampered by the ap- 
prehension of ridicule from others — for nobody would 
believe in the "stuiF." Then, after I had thoroughly 
learned the lesson of cleanliness from Hnriicr, and the 
antiseptic nii'thixl of treating wounds from R Volknianu, 
in Halle; mid Li--tei, m Edmburgh, I became convinced 
that equally ^rcat progress could be made ui the treatment 
of wonndu of the eve as m other operatne fields, and, 
acting on this con\iction, I applial the pnnciples of 
.lister's teachings to the \erj first of my operations in 
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1878, not, of course, without modifying them to snit the 
delicate structure of the eye, and not without first having 
tested the effect of carbohe acid on the eye by meaus of 
animal experiments. Finding that the cornea did not 
tolerate a 3 per cent, solution of carbolic acid very well, 
and a 5 per cent, solution still less, except when active 
irrigation was kept up, I for some years used for the pre- 
liminary cleansing of the conjunctival sac a cold, saturated 
salicylic-acid solution, and after the year 1887 a bichlorid 
solution of 1:5000, and in suspicious cases, 1:1000; 
and I still adhere to this method at the present tame. 
It has also been my constant practice to keep all the in- 
struments in a 3 per cent, solution of carbolic acid, and to 
return them to this solution during the operation — that ia 
to say, operat« with wet instruments, and to some extent 
I still adhere to this custom. 

As Lister's dressing, on account of ite stiffness, was not 
applicable to the eye, I, from tlie beginning, employed the 
wet salicylic-acid dressing, such as Homer used for cases 
that threatened suppuration or had already developed 
suppurative inflammation. The cotton was moistened 
with a cold saturated 3 per cent, solution of salicylic acid, 
applied to the eye and constantly kept moist by the addi- 
tion of more solution. 

Since my first extraction of cataract I have never per- 
formed an operation without first injecting the lachrymal 
canal for the purpose of ascertaining the possible presence 
of cartarrh in it or in the lachrymal sac, as a result of 
more or less marked stenosis. For it has been known for 
the past thirty years that the source of a punilent infec- 
tion of the eye is often situated in the lachrymal sac, the 
secretion of which, even if it is only produced in small 
quantities, is usually highly infectious and has been the 
cause of many a rapidly progressive suppuration after an 
extraction of cataract — such as rendered life a burden tn 
the ophthalmic sui^eon before this fact ivas jtroperly 
recognized. Whenever I ascertained that tlie fluid in- 
jected through the lachrymal sac and the lachrymonasal 



canal did not return clear or failed to reappear, the condi- I 

taoD was at once corrected by suitable means, as will l>e I 

described more in detail later on. 1 

This antiseptic precaution exercised a favorable ioflii- J 

ence not only on the percentage wf failures, l)ut also on I 

the subsequent course of the case, by bringiug about a 1 

simple and uninternipted recovery. Iritis and slowly I 

progressive cyclitis occurred less frequently after opera- | 

tions for cataract and iridectomy. The I'ailures on acooimt I 

of suppuration in my firstt seriea of 400 cases for cataract, I 

oollectetl by Dr. Arnold, were reduced to 1 case, or 0.25 1 

per cent., and in my first 540 operations for cataract 1 

(includlug all of them) to 0.37 per cent, of failures from | 

suppuration. I 

These favorable figures were quite evidently due to the j 

antiseptic precautious; but it seemed desirable to de- 1 

temiine this point more accurately and at the same time J 

to find out why the recovery is occasionally unfiivorable. j 

When I undertook tliis task with my assistants and j 

stndents Hildebrandt, Bernheim, and Marthen, the ques- I 

tion was anything but clear, Schmidt-Rim pier, Sattler, I 

Weeks, and others had shown that pathogenic microbes j 

are often found in the conjunctival sac, especially in eyes ] 

suftering from purulent catarrh of the lachrymal sac, or ' 

catarrh of the conjunctiva. They had al.w shown how | 

and with what materials the antiseptic precautious whlelt j 

are thereby rendered necessary can be carried out in the j 
eye. The investigations of Gayet, however, show that in 

spite of thorough irrigation of the conjunctival sac with a | 

bichlorid solution of 1 : 6000 and with a saturated boric- i 
acid solution, a quantity of microbes are found when a 

culture is taken immediately before an operation for ■ 
cataract. But even those cases in which such a culture 
was found to be positive and in which living cocci were 
still present, in spite of the previously described irrigation, 
veryofl^n made jui uninterrupted recovery. On the other 
hand, Sattler and E. Meyer read a jiaper before the 
Seventh International Oph thai mo logical Congress in Hei- 



(ielberg, in which they ii.sserted that they liatl sterilized 
the cinijun clival sac by antiseptic mcasiiroa, although 
Chibret on the same occasion stated that he could not 
report a i^imilor result. 

It seemed to me, therefore, most iniiwrtant to determine, 
bv taking careful cultures (most of wnich I took myself), 
the effect of the various antiseptic procedures tliat are 
possible in the eye, and the quantity and variety of the 
micro-oi^nisms before and alter the cleansing, both in 
the conjimctival sac and on the edges of the lids. A con- 
siderable number of such cultures were tJuis taken from 
human eyes which had first been infected by the introduc- 
tion into the conjunctival sac of virulent Staphylococcus 
pyogenes aureus. Attempts were made with all kinds of 
antiseptic procedures to remove these cocci. Most of the 
investigations were made by taking cultures before and 
after operations for cataract. At the same time the effect 
of the antiseptic procedures was controlled quantitivcly — 
i. e,, by counting the cultures whicli had never been done 
before. The astonishing fact was revealed that it was 
impossible, with any of the antiseptic methods known at 
that time and permissible in the eve, to render the con- 
junctival sac or the edges of the lids free from germs. 
The best reaiih obtained, and not even that in all cases, 
was a diminution in the number of germs and sometimes 
a less perfect growth after tlie cleansing. Bcrnhcini found 
that mere mechanictd cleansing by rubbing and washing 
with phyBiol(^ic sterile salt solution, for example, was fiu- 
lowed by a. considerable diminution in the number of 
germs ; and if the original number of germs was small, 
these measures were quite sufficient to bring about an 
appro.timate freedom from germs. An imjxirtant result 
of our investigation wa« to show that the edges of the 
lids — as I hail px])ecte(.l — -play a very great jMirt in the 
pollution of the eye with mierobe» ; for the laller are 
often found in that region, and from there may at any 
time enter the conjiinclival sac. As the palpebral margins, 
owing to their numerous glands and their cilia, are even 
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more difficult to cleaDst! tliaii the conjunctivul sac, it 13 
easier to iimlerstaiid that tlie latter may be ctinHtantly 
reinfected fmm tlie edges of the lids. In additioD, 
Martheii'ii inveMtigatioiis showed that the dressing, by I 
interfering with the nnrmal movement of the lids and J 
prodncing a uniform heat, tends to increase the number I 
of ^rnis; but the increase was less marked when the I 
" dressing was kept moistened with a bichlorid solution of [ 
1 : 5000. 

Eemheim, and later Marthen, also establishe«] the im- 
portant fact, which was not known at that time and has 
gince been confirmed by Bacit, Helleberg, and others, that 
tfae lachrymal fluid possesses a certain Uictericidal quality 
which, although not very powerful, yet makes itself dis- 1 
tinctly felt in the presence of not too great a nunil>er of ] 
microbes, even if they consist of Staphylococcus pyogenes I 
anreus. This action of the tears is no doubt lai^ly re- 
sponsible fiir the fact that wounds of the eyes very often 
heal kindly, even without any antiseptic treatment. i 

Similar results showing the iiisumciency of antiseptic 

Erocedures on the eye were obtained by i'ranke, Bach, 1 
>aien, and many others who in\'estigated this matter. 
The two last-named authors fiiund that as much could be 
accomplished with mere mechanical cleansing with physio- 
logic salt sfiliition as by the use of bichlorid ana other 
substances, and ultimately Bach pronounced the former 
proce<!ure the most effective for the purpose of obtaining 
relative freedom from germs, although Franke does not 
agree with him. 

It appears, therefore, from these important investiga- 
tions that with the methods of cleansing at present in 
vogue we are unable, in operations on the eye, to sterilize 
the operative field sufficiently to be able to count on a 
MQOoth recoverj-. Nevertheless, scrupulous cleansing, as 
. our investigations also sIiowe<] us, diminishes the numlier 
of germs and sometimes reduce it to zero. On the other 
hand, the drcHsiug may again increase the number of 
microbes on the palpebral mai^ins and in the conjunctival 



U 



sac Ly limiting the mnvement of the lids and maintaining 
a uniform heat, which ia favorable for the growth of 
mioro-ot^nisms — that is to Hay, by furnishine an undis- 
turbed incubator. The closure of the lids hastens the 
flow of tears, and with them any germs that are present 
in the conjunctival sac are washed out through the lach- 
rymonasaf duct aud thus prevent the undisturbed stagna- 
tion of the discliarges from the wound and of the lach- 
rymal fluid, which is so favorable for the growth of 
^^cte^ia. 

Hence, even if the o^Terative field is carefully washed 
ofl' and rubbed off before, and again washed off after the 
operation, so as, in a favorable case, to reduce the germs 
to a minimum by these measures, their number may again 
l)ecome quite considerable after two or three days, and 
tliere is, therefore, always danger of secondary infection 
of the wound. 

It should follow that no dressing should be used and 
that the eyelids should be allowed as much freedom of 
movement as possible. But the patients usually prefer to 
keep tlieir eyes closed at first because they find it more 
agreeable, theoretically it is quite correct, after one or 
two days have passed and the first irritation of the wound 
has subsided so that the eyes can be opened, to apply a 
wire-screen dressing, to reassure both the patient and the 
physician that the eye will not be inadvertently touched 
with the finger ; but my patients, as a rule, prefer the 
dressing, as they find the wire screen impleasant. 

Many operators have adopted this " open treatment of 
wounds " — as it has been incorrectly called — and have 
recommended it warmly ; but the expression is a bad one, 
and here again the eye presents conditii>ns which are quite 
different from those which obtain in other regions of the 
body. For even if no dressing is used, it does not by any 
means insure an "open treatment of the wound." In 
most of the operative wounds that are here under consid- 
eration the lids immediately close over tlie wound and 
thus furnish the first suitable covering. 



d 



Further, it may be Haid that the more constantly this 
natural covering is left in place during llie first few days, 
the less will the elosnre of the wound be disturbed ; and 
this brings ua to what is, in my opinion, the most impor- 
tant principle in the treatment of wounds of the eyft 
Primary union of the wound in as short a time as possible 
is the thing, above all others, to be aimed at, in order to 
insure freedom from infection during the healing; for it 
offers th« best protection against the invasion of patho- 
genic germs. This axiom is by no means contradicted by 
the fact that the eye after an operation for cataract, when 
the wound fails to close after several days and the anterior 
chamber is therefore obliterated, is for that very reason 
almost absolutely protetited against purulent infection of 
the wound. The latter may, Iiowever, occur immediately 
if the anterior chamber is restored or, in other words, the 
wound finally closes. The fact that it does not occur 
before is probablv due to the flow of aqueous humor, by 
which the wound Is constantly bathed; although, as the 
investigations of Marthen, Bach, and others have shown, 
the fluid possesses no germicidal power. When the wound 
is slow to close in this way, irritation and inflammation in 
the anterior chamber are often observed secondarily. It 
is also important to prevent with every means at our dis- 
posal the reopening of the wound by mechanical influences 
so long as the wound can be spread open — that is to say, 
has not sufficiently healed, whenever prompt primary 
union of the wound is achieved and maintained, the con- 
junctival sac may contain virulent bacteria without neces- 
sarily causing infection of the wound. 

Bearing these points in mind, the operator will, first of 
all, in every case keep the eye that has been operated upon 
as quiet as possible for twenty-four to forty-eight hours by 
means of a dressing that will take up the lachrymal fluid, 
80 that the dangerous attempt to wipe the eye will be ren- 
dered not only unnecossar}', but will be absolutely im- 
possible. In the second place, it will be necessary to pro- 
tect eyes that have been operated upon against a blow ur 



against rubbing for from ten tlays to two weebp, so as to 
guard against rt-openiug the womni. Id tliis connection I 
may give the following fact*, which I have learned by 
experience: Tiie time required for firm union of an iridec- 
tomy wound after an operation liir cataract or glaucoma 
varies in different individuals, and it is therefore necessary 
t«i individualize carefully. In moderately vigorous persona, 
even of advanced age, if the tissues are in fairly good 
condition, moderately firm closure of the wound will have 
taken place in from eight to ten dayw, and provisional 
healing may be said to nave taken place. On the other 
band, debilitated and very senile individuals, especially if 
their digestion is poor, may require twice the time. I 
once had this most unpleasant experience in the case of a 
very old man who was so unusually pale and emaciated 
that, when he closed his eyes, he lodked exactly like a 
corpse. As he assured mn that he had had this appear- 
ance for many years and felt quite well, ami as he ui^d 
the procedure, 1 ojierated in spite of these unfavorable 
conditions. Recovery was quite satisfactory, and two 
weeks after the operation I could determine a visual 
acuity of f and could order the glasses. The dressing 
was then removed. Tlie uext day the eye was soniewliat 
reddened, so that I would not allow the patient to start on 
his homeward jouniey. The day after that, to my great 
consternation, a smnll hypopyon had appeared in the an- 
terior chanil)er, and on careful examination of the eve I 
found a very small piece of vitreous in the wound, or 
rather in the scar. On careful questioning, I found that 
he had rubbed his eye during the night alter I had ex- 
amined his eyes and had felt a little pain. He evidently 
had reopened the wound at tiiat time and the result was 
that the eye was> ainmst lost. Beginning at the wound, a 
partial purulent opacity iif the vitreiMis develo|>etl, and, 
after a very tedious and painful after-treatment, lusting 
several weeks, I finally liischai^ed the patient with a 
visual .^cuity of j\. 

That reopening of the wound on the sixth to eighth 
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day after the operation may be promptly followed I 
purulent infection of the wound and loss of the eye 
a matter of general knowledge. As early in my career 
ag the time wlieii I was assistant to Horner I saw such 
cases develop on the eighth day, and in my own cases 
once on the sixth and eighth day after a perfectly normal 
operation. 

For this rtsistin the eyu after operation should lie care- 
fully protected for from eight to ten days against a blow 
or even contact with the patient's hand, which is oft«n 
anything but gentle. Whether this is accomplished with 
a dressing or with the wire screen is Immaterial. During 
the night a well-applied dressing will be most grateful to 
the patient. If it is ilesired to make it'still more secure, 
a wire screen, after Fuohs' or Snellen's aluminium shield 
(scale), may be advantageously iusertetl in the bandage. 
During the day a wire screen, after Fuchs', Praun's, or 
any other pattern, by itself will suffice. Here again the 
individual must be studied. As long as there is lachry- 
raatiou a. little cotton or gauze should l>e kept constantly 
on the eyf^ tii altsorb tht> escaping fluid and obviate any 
wiping or rubbing on the part i)f the patient and t« pre- 
vent excoriation of the lids and surrounding skin. This 
may be covered with a wire screen or a shield, or merely 
with a little more cotton, and then fastened with a roller 
bandage. Some eyes do not Iwar a dressing so well as 
others, because the etlges of the lids become red and the 
skin soon begins to show exci.)riation, especially near the 
external canthi. In such cases it is particularly advis- 
able to use only a wire screen for the first two days suc- 
ceeding the operation, unless there ia lachrymation, a con- 
dition which also varies in different individuals. 

Bandag^ng^. — Aside from certain modilioatious and 
peculiarities, which will be discussed more in detail when 
I come to speak of the post-operative treatment of cata- 
ract, the best way to construct a bandage either 
for both eyes is as follows : An abundance of alisorljent 
cotton is laid on the eye in such a way as to All out the 
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(lepresaion an>un(I the globe — that is, tlie hollow between 
the arch of the nose and the eye and between the upper 
margin of the eyebrow and the eye, etc., with moderately 
large flakes of cotton, while the bulbar prominence is 
covered with a thinner layer, so as to obtain a uni- 
form {tadding extending from 3-5 cm. behind the 
palpebral fissure in all direetions. The cotton is held 
in place with a roller bandage 3-5 cm. in length and 
5 cm. wide, consisting either of closely woven cotton 
cloth (muslin) or of gauze, with or without starch. 
Starched bandages are the best and should be moistened 
before they are applied, because, as the dressing dries, the 
turns of the bandage stick together, and the dressing, 
which also adheres slightly, is less apt to be displaced and 
is, therefore, always firm even if the individual turns are 
not drawn tight. In applying a bandage after operations 
un the eye pressure must be avoided, with one exception, 
which will be mentioned later. The end of the bandage 
is placed slightly in front and below the patient's ear and 
held in place either by the patient or by the siirgeim him- 
self, who fixes it with one hand while he makes the first 
turn of the bandage with the other. For one unpractised 
it is better to allow the patient to fix the bandage, as it 
leaves both hands free to manipulate the roller. 

If'one eye only is to be covered — moiiocuhis — the firdt turn 
is carried upward from the angle of the jaw on the same 
side, over the pad of cotton on the eye, and the opposite 
frontal eminent*, around the head, returning underneath 
the ear or over the lower portion of the ear to the starting- 
point. TIio second turn passes over the eye at a some- 
what higher point and touches the opposite frontid emi- 
nence at a point st)mewbat lower; it then passes around 
the head, covering a higher portion of the ear or missing 
the ear altogether. The third turn is placed almost hori- 
zontally across the upper portion of the cotton pad and 
the superciliary region fif the other eye — '*. p., it passes 
horizontally anmnd the head. The fourth turn follows 
the same path as the third ; and, finally, a few more turns 
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of the baudage are applied, wiiich again pa&s underneath 
tbe ear. These last turns, which are drawn tight over 
the lower portion of the cotton pad over tbe eye, and 
cover the side of the face, rising gradually so as to lie 
parallel to the nasolabial fold, are very iniporfant, as tliey 
prevent the iiatient from getting a finger underneath the 
dressing. Educated as well as ignorant patients often 
have the bad trick of trying to ruh the eye underneath 
the bandage whenever they feel any Itching, a proceeding 
which is, of course, most dangerous. 

The double bandage — binocalus — which should be worn 
for from twenty-four to forty-eight hours after an opera- 
tion for cataract, because more perfect rest is assured to 
the affected eye by putting the other eye at rest also, is 
begun at the same point as the single bandage ; but the 
first turn of tbe bandage is carried from the forehead to 
the occiput, and forward over the ear on tbe same side as 
the wounded eye ; it then passes over the frontal emi- 
nence on that side and obliquely upward over the other 
eye, which has also been covered with a cotton pad. The 
Mndage is then carried around the back of the neck, and 
back to the starting-ixiint of the first turn — i. e., to the 
angle of the jaw on the operated side. A second turn is 
then carrial over the operated eye, somewhat higher than 
the first, and passes down correspondingly lower on the 
opposite side of the head. This second turn is also ear- 
ned over tbe fxiciput, the ear, and the frontal eminence 
of the same side, then down over the other eye, and finally 
back again to the operated eye by way of the back of tbe 
neck, passing under tbe ear of the same side, and so on. 
i_ The double baudage is firmer than tbe single bandage, 
I because it covers the head more completely, and because 
some of the turns pass below the occiput, and over the 
back of tbe neck, so that there is no danger of the band- 
age slipping down, an accident which must be particularly 
guarded against in the case of a single bandage. When 
a nioistenwi-atarch bandage is used, the auricular region 



48 GENERAL CONSIDERATIONS, 

must be protected with cotton to prevent the turns of the 
bandage from cutting into the ear as they liarden. 

When a light shigle bandage is desired, as in suninier or when there 
is not the same strict indication for absohite rest and protection of the 
eye (after-treatment), a loosely knitted bandage 30 cm. in length, 8 cm. 
broad in the middle and tapering somewhat towaixi the extremities, 
which is provided with tapes, may be reconmiended. [A comfortable 
light dressing may be composed of an oval of sterile gauze, over which 
is placed a suitable pad of cotton, held in place with a few strips of sur- 
geons adhesive plaster, which pass from above the brow to the cheek. — 
Ed.] 

The first requisite of a dressing tliat is applied after an 
operation — and in fact of any dressing, with few excep- 
tions — is that it shall not exert pressure and still be firm 
enough not to be readily displaced by slipping, as that 
would exert an undesirable pressure on the eye. Nothing 
is more calculated to delay closure of the wound after an 
operation for cataract or an iridectomy (glaucoma) than a 
too tightly applied dressing. The pressure of such a 
dressing constantly reopens the wound, and the patient is 
very apt to try to overcome the unpleasant sense of press- 
ure by closing the lid tightly, and thus makes matters 
worse. If the bandage is too tight, the tears are pre- 
vented from reaching the palpebral fissure, because the 
lids are pressed tightly together, and in this case also the 
patient adds injury by closing his eyes still more firmly. 
The tears collect under the lids, blepharospasm increases 
more and more, and finally there is severe pain and, of 
course, injurious pressure on the wound, and luirmful re- 
tention of the secretions, both from the wound and from 
the conjunctiva. 

I therefore agree with Snellen, that a bad dressing does 
more harm than good. But for all that, I am fiir from 
advocating " treatment witliout bandaging '' ; on the con- 
trary, the surgeon should learn to apply the dressing cor- 
rectly and intelligently, and sliould remember that very 
much depends on the dressing in the most important 
operations on tlie eye. Tt is always best to entrust the 
first dressing after an oj)eration for cataract or glaucoma 
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only to experienced liaiids ; befriniiers iif-Uiilly try to Jniw 
the bandage too tight. 

The dressing should be so applied as to insure the crcat- 
eet possible degree of rest in the operative field without 
disturbing tlie fli>w of tears. Hence, certain mechanical 
lactors which help to support the eye after ojieration must 
be taken into account, sa as to enable the organ to develop 
its inherent tendency to recover. 

This brings us to the next question : Shalt we assist 
this natural healing process still more by the use of auti- 
microbic drugs, and how far may we go in that attempt ? 

Modern surgery, as everyone kin>WB, has developed a 
method of treating wounds which is known briefly as the 
aseptic method and is tuised on careful investigations and 
a laige experience. The aseptic method, which was 
evolved from Lister's antiseptic method, is liased on the 
principle that when no microbes are present, the use of 
germicidal drugs, such as carbolic acid, biehlorid of mer- 
cury, and the like, must be avoided, because they irritate 
the tissues unnecessarily. The rules in regard to antisepsis 
and asepsis which must be observeti by the surgeon are 
deducetl from the following axioms, which are based on 
numerous accurate investigations : 

1. Pathogenic germs do not enter a wound through the 
.air, ae was believed by Lister, who under that impression 
■enveloped the wound in a mist of carbolic acid produced 
by a carbolic-acid spray. 

2. In a healthy body the infection of the wound does 
not take place through the blood- or lymph-channels — 
that is, the infection is never from within (endogenous). 

3. As a rule, infection is deriveti from the fingers, in- 
struments, and dressings with which the wound comes in 
contact (exogenous). 

4. Special care is required to see that the tissue througli 
which the incision is made is as free from germs as pos- 
mble. 

5. Antiseptic precflutions are necessary in the cleansing 
,of the liauds of all those who have to do with the opera- 
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tioii and with tlit t^are of the wound, also io the washing 
of the iiiwtruments and all other oliji'ctji tliat niav oorae in 
contact with the operative iieid. Finally, the skin where 
the wound is made must, of course, be rendered as free 
from microbes as possible. 

After the operative field and everything that comes in 
contact with it has thus been rendered sterile, there is no 
further need of antiseptics — the wound remains aseptic 
because there are no germs present ; nor need the dressing 
contain any antiseptic substances. Hence, there is no 
need of an antiseptic fluid for irrigating pur]x>ses during 
the operation, nor of an antiseptic solution to hold the 
instruments during the operation, to prevent blood from 
adhering to them ; sterile water is all that is necessary to 
wash the blood from the wound, the instrumonts, and the 
hands of the operator and his assistants. 

As soon as the operative field and everything that 
comes in contact with it has been reuderetl free from 
germs, asepsis b^ins. In order to achieve freedom from 
germs antiseptic and sterilizing procedures must be em- 
ployed. These pntcedures are at present much more 
effective than were those known to and used by Lister. 
Carlxilic acid, wliich was exclusively nsed in his time, has 
been replaced by bichlorid of mercury, which is more oer^ 
tain in its disinfecting action, especially for the steriliza- 
tion of the skin. Detailed investigations, especially by 
Schimmelbusch, have shown that the most certain and 
most rapid method for sterilizing instriunents consists 
in boiling them in water to which a little soda has been 
added, and that the surest and most convenient method 
of rendering sponges, pads, bandages, operating gowns, 
and the like sterile is by means of steam. 

In the modern aseptic method, therefore, antiseptics 
such as carbolic acid, bichlorid of mercury, et«., are not 
allowed to come in contact with a recent wound, so as not 
to injure the tissues, and allow them to institute the 
reparatory process as rapidly as possible. In thi 
nection I wish to point out that Lister (more so 
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mauy of liia followers io antisepsis) always used carbolic 
acid moat sparingly ou the wound itself, as I know froiu 
personal observation. He also protected the wound from 
the carbolic acid in the dressing by means of a protective 
(thin wax or paraffin cloth) ; and when the dressings were 
changed, he would wash the wound very cautiously with 
the carbolic-aci<l solution, and would even omit doing so 
altogether when it was not necessary. For Lister also 
believed in the time-honored principles of the English 
sui^eons — to let the wound alone as much as possible, a 
principle which, I believe, we also should do well to 
observe. 

In the case of wounds that have to be made in oi^na 
or parts of oi^ns that cannot be rendered free from 
germs, an entirely different procedure must be adopted. 
This category includes all wounds that have to do with. 
mucous raerobranes exposed to the external air — i. c, those 
of the mouth or throat, vagina, rectum, or adjoining 
regions, These mucous membranes are more or less in- 
fe^ed with microbes {some of which are frequently patho- 
genic) and, owing to their many folds, are most difficult 
to cleanse, and after a few days at the most the operative 
field will be again invaded by a flora of bacteria. In such 
oases it is difficult to achieve a satisfactoiy recovery, and 
the surgeon is therefore compelled to use active antiseptic 
precautions not only in the preparation of the operative 
field, but also later in the treatment of the wound, so as 
to protect it by weakening as much as possible or even 
destroying the growth and virulence of the germs that 
have remained. This mntit be done by means of anti- 
septics that do not unnecessarily irritate the wound and 
its surroundings, especially antiseptic powders such as 
iodoform, xcroform, airol, etc., which are incidentally also 
intended to keep the wound as dry as possible by absorli- 
ing the secretions — for the growth of microbes always 
requires moi.stnre. Instead of Lister's carbolized gauze, 
iodoform gauze and other like preparations are therefore 
oaed. The treatment of such operative wounds is similar 



to that (if accidental traiiniutie wounds tlmt are alreaily, 
or may Kubtiequtiutly bwome, infected. 

How do all these things apply to the eye ? It 'm ob- 
vious that the eye presents iMiuditions similar to those 
which exist in the above-described wounds of tlie second 
category, with this peculiarity however: that, although 
most eyes do not harbor any pathogenic germs in their 
palpebral margins and conjunctival sac, other eyes may 
be threatened by the very worst and most virulent 
microbes which may be derived from the lachrymal sac 
or even from the palpebral margins and from tlie con- 
junctival sac. Another feature is that the taclirymal fluid 
Jossessea an unmistakable, albeit faint, bactericidal action. 
t is thus explained why, on the one hand, even a cataract 
wound may heal kindly without any |)recaHtions other 
than cleanliness, and, on the other hand, the slightest 
abrasion of the cornea in the presence oi' numerous in- 
fectious germs often Bpeedilj'becomeatheseat of a purulent 
infection, and in tlie case of a large incised wound the 
mischief may run an uninterrupted and most destructive 
course. 

If it were possible, before beginning an operation for 
cataract, to ascertain positively by making cultures whether 
or not pathogenic, virulent microbes were present in the 
eye (including the lachrymal sac), such a precaution would 
be of the greatest value. But we are unable to determine 
this, because it is impossible to obtain cultures from all 
the crannies and recesses in the conjunctival folds and in 
the glands at the palpebral margins, and still less from 
the lachrymal sac. 

We therefore always have to deal with a more or less 
hidden foe, because we never know whether the operative 
field contains infectious, pathogen ic micro-organisms or not. 
For these reasons I am not in accord with many recent 
ophthalmologists, who seek salvation solely in " the strictest 
asepsis" — that is, sterilization of the liands, instruments, 
irrigating fluid for the wound, sponges, etc., in the fond 
belief that they are taking the same aseptic precautions as 
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the all-round operakir with sterile wounds, if they cleanse 
the skin surrounding the eye with warm water and soap. 
Most of them even remove the eyebrows and eyelashes, 
as a general sui^eon would under similar circumstances. 
In my opinion asepsis in the eye begins at best inside the 
capsule of tlie globe — for the interior of the globe may be i 
r^arded as free from germs in a healthy eye. But even 
here the operative field is not entirely sterile, because the 
incision has to be entered through a non-sterile r^on (the 
conjunctival sac), and after the wound has been made, it 
is in communication with uon-sterile j)ortions of the 
adnexa of the globe {lachrymal sac, conjunetival and pal- 
pebral margins). It is therefore wise, in my opinion, to 
treat our operative field as the general sui^eon would treat 
one that cannot be sterilized. Nothing must be neglected. 
First, cleanse it of microbes as thoroughly as pus.sible 
before the operation ; and, second, after the operation, 
every endeavor must be made to arrest as ranch as poa- 
sible the growth of any germs that may still be present. 
It may not be necessary to kill the germs ; they need 
only be weakened to such an extent that their virulence 
becomes verj- slight, so as to enable the normal tissues 
of the eye to carry off the victory in the fight against the 
invailing parasites, which is sure to take place. 

This brings us to another important principle in the 
modem treatment of wounds, and one that also plays an 
important part in the so-called asepsis. In disinfecting 
the field before, and in cleansing it during and after the 
operation, fiir the purpose of combating the bacteria, the 
importance of guarding against injuring the tissue-cells 
of the wonnd by such antiseptic precautions must always 
be borne in mind, because by doing so they would be 
handicapped in their figiit against the pathogenic germs. 

Hence, if, with the object of severely injuring or even 
destroying any germs that may be present, powerful dis- 
infectants, such as strong carbolic-acid or bichlorid-of- 
mereury solutions were to be employed, the tissue-cells 
wonld be injured, and many of them might perhaps l>e 
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killed. Such a procedure would work mure injury tlian 
the microbes. After two or three days the carbolic acid 
or biclilorid of mercury has entirely disappeared from the 
wound, and if any germs have escaped destruction they 
will find in the defenseless tissue, which has been thus in- 
jured, and perhaps in part destroyed, a most favorable 
soil for their growth and further propagation. 

For these reasons many ophthalmic surgeons have re- 
cently adopted the practice of using nothing but sterilized 
water or sterile salt solution for cleansing the conjunctival 
sac before and after operation, supplementing this with 
mechanical cleansing, which some use more vigorously 
than others. The conjunctiva of the lids, the fbrnices 
and the bulb, especially the inner canthus and the site of 
the inci-sion, are cautiously wiped off, first with sterile 
pledgets and then with pledgets saturated with the irri- 
gating fluid. 

The only antibacterial substances that ought Ui be uaed 
in the wound for the purpijse of covering them, for ex- 
ample, are such as do not injure the tissue and continue 
to remain active until the wound is healed. These indi- 
cations are met chiefly by antiseptic powders, which have 
already been mentioned, particularly iodoform. But even 
these powders, when directly applied to the membrane, 
cause too much irritation of the cornea, in which or at the 
border of which the incision in cataract operations and 
iridectomy is made ; the patient is worried, becomes rest^ 
less, and this interferes with rapid closure of the wound — 
which is BO important — and finally the increased flow of 
tears produced by the irritation simply washes away the 
powder ; so that at best no benefit has been derived and 
the patient has been uselessly worried. 

But it is quite advisable to apply finely divided iodo- 
form powder at some distance from the wound in the 
globe, as 

1. At the inner canthiis — for we know that, owing to 
the proximity of the lachrymal sac, tins part of the eye 
needs the must careful disinfection. 



J 



. To the closed litis, because the palpebral margins, as 
iiivestigatiuDs in our clinic have shown, are also a sjiecial 
sonroe of danger, and contain many hiding places for mi- 
crobes that are difficnlt to reach, 

I know from an experience of fifteen years that iodo- 
form applied to the outer cauthus and to fJie Ikis is neither 
irritating nor injurious, and I confidently recommend its 
use as here described. This fact was the subject of a 
paper that I published in 1891. 

But the iodoform must be carefidly pnrified beforehand 
by washing it for a few days in a 3 or 5 per cent, solution 
of carbolic add. It is then pnt in a covered dish and 
allowed to dry, in the Incubatoi- or elsewhere ■ after which 
it must l>e rubbed np again with sterde instruments, 
because it has a tendency to form lumps ns it dries. 

Some persons posaeiis an idiosyuernf^ fur lodtifurm — just as othera 
are abnormallv sunceplible to biehlond of iiiercurj^ — iind develop a. 
moBt uapleoKint eotenia ; the phenomenon ii rare but u occasionally 
observed. A c<il]eat;ue uC mine told me Uiut be one*, saw an e.Te lost 
from Buppuration following an waenin whicli develniied as llie result of 
^e nse of iodororm after an operation for cataract. Personally I have 
BO far never seen this sensitiveneas to iodoform. 

Hence, even if we are unable to achieve complete ster- 
ilization of the operative field in the eye, as the investi- 
gations in our clinic appear to show, we should neverthe- 
less, in my opinion, make every effort to aoconiplish that 
end as nearly as possible, and to render any microbes that 
may have remaine(i in the wound as nearly harmless as 
possible. 

The first lo^cal conclusion to be deduced from our in- 
vestigation is that the lashes and eyebrows must lie re- 
moved before an operation for cataract. The lashes should 
be cut off with the scissors and the eyebrows shaved. I 
have learned by many years' experience that the unpleas- 
ant restdts, such as itching as the hair grows in, do not, 
as I had at first feared, occur. On the other hand, it is at 
once noticeable In the case, of sueh patients how much more 
easily and better the cleansing of the edges of the lids, 



which is such an important procedure, can be i)erfornied, 
especially when the dnssing is changed after the opera- 
tion, because the secretion does not adhere to the eye- 
lashes. Anyone who has careftilly observed his cataract 
patients during the summer can not liave failed to notice 
that many of them, especially peasants^who often cover 
themselves np to the chin in spit* of the heat — and otxsc 
individuals, sweat so profusely that the perspiration rolls 
down over the forehead. It is evident, therefore, that 
from the regions of the eyebniws, which in many cases 
can not be cleansed without shaving, microbes may be 
carried down to the palpebral fissure by the perspiration 
and may from there reach the ctmjunctival sac, especially 
if the eye is not Imndaged. This is another reason for 
apjtlying a Itandage with a cotton pad during the first 
days after the operation, even when the eyebrows have 
been abavEKl. 

Trimming the eyelaslics and shaving the eyebrows be- 
fore operations for cataract is not nearly as universal 
a proceeding as it ought to be. On the other hand, 
forcible epilation of all the cilia before the operation, as 
recommended by Hjort, ih, in my estimation, too heroic a 
procedure. It is a cruel practice and not only unneces- 
sary, but even injurious, owing to the irritation of the 
palpebral margins which follows. If for some reason 
there is an objection to cutting off the cilia, they should 
at least be freed from the germs with a cotton pletlget 
dipped in benzine, a procedure which, according to von 
Pflugk, renders them free irom germs. 

Before every operation for cataract and Ixtfore other 
operations, at least when suspicious symptoms such as 
epiphom, conjunctivitis, and blepharitis are present, the 
lachrymal passages should be tcsteil not only to determine 
whether they arc patulous, but whether they are normal ae 
well. In some caries fluid that is injected thniugh the 
lower canaliculus flows freely from the nasal orifice on the 
corresponding side, but the fluid is turbid from catarrh 
of the lachrymal sac or the lachrymonasal duct. In order 
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to determine whether the injected fluid, whieh should be I 
a bichlorid-oi'-mereiiry solution of 1 : 5000, is turbid or 1 
not, it is best to coIle<a it in a clean black receptacle, as, J 
for example, one made of ban! rubber. In this way the I 
feintest BHspicinu of clouiJiiies.s can be detected. I con- | 
sider this a very important point. If the fluid is not | 
clear, the lachrymal apparatus should first be treated for I 
a time with irrigation, using preferably a freshly prepared I 
1—2 per cent, protar^ol solution, which is to be injected 1 
once a day for several days. [For this purpose a 20 per 
cent, solution of argj'rol is most efficient. — Ed.] ] 

It is needless to say that the syringe — which ought j 
always to be of glass — must be carefiilly sterilized before 1 
it is tiaed for these diagnostic or prophylactic injections. I 
The sterilizing is done by placing the glass syringe, with 1 
the cauula, in a bichlorid solution of 1 : 1000 for a feW | 
minuteB, or by boiling. If the patient is sensitive, a few ] 
drops of a 2-5 per cent, solution of cocain are injected ' 
into the lachrymal sac as a preliminary ineaBure. The 
lower canaliculus, which is a little wider and more con- 
veniently situated, is for obvious reasons selected for mak- 
ing the injections ; it must be somewhat dilated with a 
oonical probe, to facilitate the intrwlnction of the delicate 
Anel syringe. Both the probe and the syringe are intro- 
duced into the canaliculus at first vertically and then 
horizontally, as the canal at first runs VPrtically from the 
lachrymal punctnm ; tmless this precaution is observed, 
there is danger of making a false passage. The entire 
procedure must be executed with a light hand and with 
great caution. At the same time the operator should 
observe how the patient reacts to the interference, as it 
will guide his actions later during the operation. If the 
patient takes the injection quietly, it is most probable that 
he will be equally quiet during the operation. 

If marked or complete stenosis of the lachrymonasnl 
duct be discovered, the condition may be treated by intro- 
ducing the probe or by extirpating the lachrymal sac if it 
is secreting. The latter procedure is absolutely necessary 



if there is nnich secretion. If tlie catarrh is wliglit, it is 
Dot absolutely iiecessary to extirpate the sac, a procedure 
to which patients are very apt to refuse their consent. It 
may be treated for from three to five days with injections 
of protai^l [or ai^yrol — Ed.], and finally with a 1 : 1000 
bicnlorid solution, after wliich the canaliculi are tem- 
porarily closed. This procedure, which I have practised 
for the past fifteen years, and recommended in 1891, I 
have BO far found uniformly successful; it is also employed 
by Snellen, who speaks of it in his recently jtnblished 
Opet'oiiomtlehre. The galvanocautery is compressed to 
form a point and introduced a few millimeters into the 
upper and lower canaliculus, and the current closed. The 
latter nee<l be strong enough only to produce a faint red 
heat. The effect of this cauterization is to cause tem- 
porary adhesion of the canalicnli, which prevents any 
secretion that may be present in the lachrymal sac from 
entering tlie conjunctiva. If any subsequent treatment ia 
to be employed, the canaliculus can be reopened with a 
conical probe. When one of the canaliculi has already 
been slit, I nevertheless cauterize it as well as possible 
and introduce one of my iodoform pencils. I may say in 
support of this procedure that I have so far never seen 
any case, in which an operation f()r cataract had to be 
performed in the presence of an existing dacryostenosis, 
give trouble during its subsequent course. It is true that 
I always make it a practice in these cases to fill the inner 
canthus with iodoform. 

In 1 890 Eversbusch advised ligation of the canaliculi 
with catgut to render them imjiervious. [Ligation of the 
canaliculi is also advised by Bullcr, ana represents an 
excellent practice in suitable cases. — En.] 

The edges of the eyelids, in my estimation, may be as 
great a source of danger as the lachrymal sac, especially 
when they are inflamed. It is true that they do not come 
in direct contact with cataract wounds nor with the iri- 
dectomy wound in glaucoma, if the customary upper in- 
cision is employed, and the snrgcon avoids using the lower 
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lid to turn out the remains of the cataract. Nevertheless 
the investigations of Beriiheim, as I have already stated, i 
have shown the importance from a prognostic point of ] 
view of the relation existing between the palpebral roar^ I 
gins and the conjunctival sac — for mioro-organisma readily ] 
make their way from the lids to the conjunctiva and may, J 
of wurse, very easily spread between the lids'and the 
bulb. 

It is therefore most advisable to pay the closest atten- 
tion to the palpebral mai^ins in ))reparing the eye for 
operation, especially for cataract, and our present anti- 
septic and aseptic methods are anything but satisfactory 
when applied to these structures. The possibility of •« 
cleansing the palpebral margins with icbthyol will be j 
referred to again in connection with the postoperative ] 
treatment of cataract. 

In order to guard as much as possible against failures, 
rigorous precautions must be adopted to avoid pollution 
01 the operative field during and after the operation. In 
this respect the following rules should be observed : 

1. Afl in performing iridectomy and operations for cata- 
ract it is usually necessary to talk in order to give the 
patient directions or to quiet him, or even to scold him 
when he loses his self-control, it is not too much to say 
that the operation for cataract is the one which of all 
operations performed on man most requires precaution 
against salivary mfeclion, especially as the operation is 
very often performed on people who are old and hard-of- 
hearing. For this reason the wearing of a mouth-bandage 
or mouth-mask is distinctly indicated in these operations. 

For years before I adopted the month-bandage I was in tile habit of 
liaving a plate of glass held above the opei'ative field, especially when 
I was operating before atudento and wished to make eiplanatory iii- 
tnarks; but the nioiith-bandage is n 



[Tlie following interesting facts in this connection are 
quoted from an editorial in the Journal of the Anierkan 
Medical Aaeoaiation : " It has long been recognized that 
saliva is an extremely dangerous medium of infection. 



but it has remained for de Leon to demonstrate just 
how frequently it may be responsible for the instances 
of so-called nnavoi(iable surgical infection. From a 
long series of careful and well-controlled experiments, 
he has obtained some very striking results. It was 
found that on the average about two hundred words 
were spoken by the operator alone in an ordinary opera- 
tion. On an average, in each drop of saliva occur 
4375 bacteria, and in the duration of an average opera- 
tion 250,000 oi^uisms may gain direct entrance to the 
wound. Among these, virulent organisms are constantly 
present, streptococci, diploeocci, and staphylococci, in 
order of their frequency. To avoid this source of con- 
tamination, de Leon devised a simple mouth-mask which 
is efficacious and not burdensome and dues not interfere 
with distinct artjculatiou. Some bacteria were found 
to penetrate a gauze mouth-covering, though the num- 
ber was materially reduced. If experience has shown 
that wounds are usually capable of withstanding a lai^ 
number of bacteria, it has also demonstrated that under 
suitable conditions a few bacteria may give rise to serious 
and even fatal infection. Surgeons who have good per- 
sonal technic and equally careful assistants should con- 
aider this fruitful source of infection, particularly where 
teaching makes more continuous and louder talking a 
necessity." — Ed.] 

2. In handling the instruments immediately before and 
after the operation great care is necessary to avoid bring- 
ing them in contact with any unclean object. This pre- 
caution is particularly important as regards knives and 
needles which are to be introduced within the eye. It has 
long been a matter of experience, and the accident still 
occurs, although less frequently than formerly, that an 
operation of this kind, especially for cataract or one of a 
secondary nature, is followed by an intense punilent in- 
fection or a subacute inflammation, although no cause for 
the accident can be found. The eatastrophy falls like 
"a bolt from the blue," and not only the affected eye is 
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ruined, but tlie health cif the other eye is also endangered, 
and eonietinies blindness results. i 

Fig. 1 shows how an infection of this kind may take J 
place. The method of holding the cataraet knife or cata- ] 
met needle which is shown in the picture, and which is to \ 
be absolutely condemned, k one that the operator is quite 
likely tii be guilty of if he finds something to correct in 
the position of the eye speculum at the beginning of the i 
operation ; as, for example, drawing the lids further apart, i 
When the instrument is held in this way, the point ia J 
very apt to come in contact with some object outside of 1 
the sterile field and become polluted without the sui^;eoa , 
becoming aware of the fact. I myself once had this ex- , 
perience — that is, I touched something with the instru- , 
ment and fortunately felt it. It called my attention to j 
the danger of handling instruments in this careless way, \ 
The sui^eou should break himself of the bad habit of 
holding any cutting or pointed instrument in this feulty 
manner, which probably has its origin in the dissecting 
room. 

3. In order to guard as much as [JOBfiiiile against such 
pollution of the instruments the entire area surrounding 
the operative field should be covered with sterile gauze, 
leaving only the eye exposed {see Plates 2, 4, 7). The 
gauze IS first wrung out of a 1 : 1000 biclilorid solution, 
to make it adhere to the skin. 

4. There is no doubt that infection may also be caused 
by the use of im[)erfectly sterilized drops introduced into 
the eye before or after the operation. It is needless to 
Bay that any fluid used as a collyrium must be carefiilly 
sterilized before being used. This is best accomplished 
by boiling, because the addition "of bichlorid of mercury 
(borio acid is absolutely useless) injures the solution, 
especially pilocarpin, and produces unnecessary irritation 
in many eyes. It is also important to make sure that the 
sterilized solutions remain free from germs by having 
them boiled again from time to time; for there is no 
doubt that secondary pollution of sterilized coUyria not 
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infrwjiienUy takes place. Sidler-Hiigueiiin eucceetled in 
finding microbea quite frequently in solutions that we 
had used for some time, and these microbes consisted not 
only of sarcinffi and mold fungi, but also of streptococci 
and staphylococci which were found to be pathogenic. 
[Some years ago Dr. E. A. de SchweinitJ! and the 
editor made an elaborate bact«rioIogic examination of 
the pipel^ and collyria taken from a treatment case which 
had been used in ophthalmic practice for some time, and 
found in the Hnida the micrococcus aqtiatilis, the bacillus 
liquefaciens, the proteus vulgaris, the micrococcus pro- 
digeosus, the bacillus iraplexus, and aspergillus glancus, 
as well as staphylococci and streptococci. The proteiM 
vulgaris, the micrococcus prodigeosus, and the bacillus 
implesus obtained from these solutions introduced into 
the anterior chamber of rabbits produced a violent in- 
flammation of tlie iris and anterior portion of the eye. 
luoculatious with the other oi^nisms, except staphy- 
lococci and streptococci, were negative. — Eu.] It is 
therefore absolutely necessary that the solutions used at 
an operation have been recently boiled, and during the 
postoperative treatment it is also necessary to use sterile 
solutions. This is not such a simple matter as it would 
seem. It necessitates, first of all, properly working drop- 
ping bottles that can be boiled ivith their contents and in 
which there is not much danger of a subsequent pollution 
of the contents. Strosciioin, Snellen, and others have 
busied themselves considerably with the improvement of 
dropping bottles. As Stroscliein's bottle did not suit us 
altogether, Sidler-Huguenin devised one which presents 
certain additional improvements, the most important of 
which is the extra widtH of the mouth, so that in putting 
the pijwt back in the bottle there is less danger of striking 
the point against the lip or even the outside of the bottle, 
an accident that is apt to happen with any dropping bottle 
hitherto devised. As the outside of the bottle cannot be 
kept absolutely clean while it is in use, it is always pos- 
sible that the point of the pipet may be polluted by 
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iwmiug in contact witb it aud may thus amtiirainate the 
solution, so that the latt«r very aoon ceases to be free 
from gei-ms. 

It shonid ahw be iniiwsaible for the ctinteiita of the 
pipet to get up into the bulb when the former is aceideut- 
ally reversed, as very often happens with the attendants, 
and k very difBcult to prevent. This requisite ih also 
fully satisfied by Sidler'a dropping bottle. The bulb is 
provided with a spiral tube (see Fig. 
2), so that the fluid can not get up 
into it from the dropper, no matter 
how otlen it is held upside down. 

These bottles may be sterilized, a 
large number at a time, with steam, 
as, for example, in Budenberg's ap- 
paratus ; or the bottle may be placed 
over a flame, with a piece of wire 
screen fa) prevent cracking, aud used 
for boiling the contained solution. 
In either case a small glass rod is 
placed between the bottle and the 
pipet to prevent the latter from act^ 
ing as a stopper. 
' It is not well to boil our alkaloid 
solution too often. In the case of 
cocain the following points, which 
have been determined by the careful 
investigations of Sidler-Hnguenin, 
must be borne in mind : A cocain 
solution of more than ] per cent., if sterilized several times 
for twentv minutes witli steam, loses part of it-s anesthetic 
action, and a greater number of drops are therefore re- 
quired to produce the same effect. On the other hand, 
when a 3 per cent, sidution of cocain is boiled for a stiort 
time, even if the procedure is repeated several times, the 
anesthetizing strength is not impaired. A weak solution 
is injured more by boiling than is a strong one. As we 
do not possess any antiseptic suitable for addition to our 
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eye aoliitions in all cases, a practitioner will do well to 
keep an alLiiliolic stuck solution on baud and prepare 
small quaotitie.s of cocain and atropin Bolutioiiw as he 
nettds tliem, while in hospitals, and whenever lai^er quan- 
tities are used, watery solutions are preferable; but they 
must be sterilized at regular intervals, [The best plan is 
to have all solutions used in eye operations prepared and 
properly sterilized immediately before the operations, and 
not again use these soltitious in subsetpient nperationa. — 
Ed.] 

5. To make absolutely sure that accidental infection of 
the operative field has not taken place through sponges, 
gauze, dressing materials, sterilized water or sterilized . 
salt solution, the surgeon must see to it that all these 
objects are really sterilized. It is to he remembered that 
sponges, gauze, and cotton for dressings, wiiile they may 
be rendered sterile as regards pathogenic micro-oi^nisms 
by one hours' exposure to steam not under pressure, will 
not be sterile as regards tetanus spores and the spores of 
euitilw, which are only killed by a short exposure to steam 
under pressure at 140° C. (284° F.). 

Water and saline solutions may be regarded as free 
from active pathogenic microbes after boiling for one-half 
hour. To render them absolutely free from germs, in- 
cluding the spores referred to above, requires several 
hours' boiling. This is also true of intrunients, which 
are ft^ed only from the pathogenic germs by the degree 
of boiling to which they are customarily subjecte<l (see 
Brunuer), 

The edge and point of an instrument suffer less when 
the boiling is done in a porcelain vessel, with or without 
the addition of soda. (For this information I am in- 
debted to Mr. Weiss, a London instrnment^maker.) It 
J8 better not to put the instruments into the fluid until 
after the air lias been driven off by boiling. [The blades 
of sharp instruments should be wrap^Twl in absorbent 
cotton before they are Ixiiletl ; this les,sciis the danger of 
causing their points and edges to become dull. — Ed.] 
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Tliemostsatisfatitdrymfthoilof'Mtenlizinggaiizejspongi 
ami tlie aitUiii used in t!ie dressing, is to put them into a 
moderately large tin drum with wire ends which can be, 
closed, after the sterilization is completed, with a tin covur 
that has also been sterilized, and disinfect them in a lai^ 
sterilizer which can be warmed afterwanl, so as to dry 
the materials out thoroughly. If the operator is not 
quite certain that the water or saline solution which is 
used for cleansing the conjunctival wac and keeping the 
wound clean, as well as that in which the instruments 
are placed, has been properly sterilized, he will do 
better to use a 1 : 5000 solution of biclilorid of niercnry 
for the eye, and a 3 per cent, solution of carbolic acid 
for the instruments, unless it is desired to use them dry 
after they have been boiled. The operator can always 
determine ([uite readily whether the fluid contains bichlorid 
of mercury or carbolic acid, as the former substance is 
recognized by its taste and the tatter by its smell. He 
can not, however, tell wiiether water is i-eally sterile, and 
has no means of being sure that he has not been given 
unsterilized water by mistake. 

I[i thiu connei^tJun Sciiirmer relates n mu«t important pereonal ex- 
perience, which sbowa bow easily a misttike may nccur in tliefie Diatlerx. 
Afler he bad operated on a large number of calaraet cases — about 200 — 
eitendindi over a period of years, and the subBeqiient counw had been 
practically normal in nil, a change suddenly took place. In every 
seventh case, and later even more frequently ( in 30 per cent, of the 
cases), eitrac^tioti of the catamcl wbn followed in from five to twelve 
days by an iridocyclitis with Hmall deposits on Descemet's membrane. 
He oDBerved this same compliealion attei' an iindeetomj and after a 
discMBion. It is trne that all the cases, after appropiate treatment, event- 
ually ended in recovery with a eood visual acuity ; but convalescence 
lasted txHD two Co three weeka, and in i cases in which there had been a 
recurrence of the inflammation from two ttj Ibruc months of trentmeot 
were required. Schirmer bad performed all these operations by the 
Bseptie method, iising antiseplicB only for the hands and for the cleansing 
of the galley pols, and a 3 per cent, boric-ncid solution for mc)iBtening 
his cotton sponges, which had been sterilized with aleam. By a mistake 
of the attendant this boric-acid solution had not been prepared ac- 
cording to directions. lie liad measured cmt the correct quantity of 
boric acid, dissolved it in boiling water, and then merely diluted it to 
the proper strength with ordinary well water, neglecting to boil the 
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entire solution. An xuon as this error in techoic had been corrected, 
Schirmer hud no more aiaea tit iritia. 

In connection with the question of infection I mnst 
not neglect to state an iiuporlant principle which mnst be 
kept in mind during operations. It is a principle that is 
not always properiy respected, esi>ecially by beginners, 
and may be stated thus : Operations involving the open- 
ing of the capsule by incision or puncture should not, if 
at all possible, be performed at short intervals on the 
same eye ; but only after the eye has become entirely free 
from any symptoms of inflammatiou, or even of mere irri- 
tation {as evidenced by lacrimatiou and ciliary redness). 
Any fresh operative intervention affecting tlie iria and 
ciliary body is particularly dangerous and very apt to 
produce sympathetic disease of the other eye, especially 
if the operation involves an incision at the corneal mai^n 
— that IS, in the neighborhood of the ciliary body, and 
particularly when tlie vitreous comes in contact with the 
operative wound. Special caution in this respect is neces- 
flary in those cases in which the eye after an unsuccessful 
operation for cataract is to be put into better condition, or 
in cases in which the effects of traumatism are to be cor- 
rected before the eye has recovered from the original 
operative procedure. 

The reasons for this will require for their elucidation a 
good deal of further investigation. One factor is obvious 
— namely, that in any injured or operated eye requiring a 
bandage, the germs frequently multiply in the course of 
time nnderneath the bandage ; for when the eye has been 
bandaged for some time, catarrh of the conjunctiva and a 
slight degree of blepharitis are apt to develop, and con- 
junctivitis and blepharitis are always liable to increase 
the naniber of the germs in the conjunctival sao. If 
another operation is performed on the eye while it is in 
this condition, the danger of infection to the anterior 
chamber is very great. 

It 13 also pi-obable that the operative field often suffers 
a certain degree of pollution from pathogenic micro- 



ui^nisms during the first operation, the effects of which, 
however, gradually disappear without any great danger 
resulting, becaase the tissues of the interior of the eye — 
the auterior chamber and adjoining portions — gradually 
dispose of the parasites. Sometimes they are probably 
first covered witn exudate or leukocytes and then become 
more or less eueapsulated and are thus rendered harmless. 
If this course of healing is disturbed by a second opera- 
tive intervention, the inflammatory process may he suti- 
denly lighted up again and become more severe than 
before. 

Exceptions to the important rule not to multiply opera- 
tions in the same eye are found in the following cases : 

1. If the lens has been injured, either purposely or 
accidentally (by trauma), and increased tension occurs as 
the result of traumatic cataract, puncture becomes neces- 
sary and may have to be repeated if the tension of the 
eye again becomes abnormally high, 

2. After an iridectomy for glaucoma, if the effect has 
not been sufficiently marked, a second iridectomy or, 
better, a sclerotomy, must be performed. The latter 
operation may even be repeated whenever it seems neces- 
sary. 

3. If an operation for cataract is followed by a normal 
recovery without any inflammation, so that the eye clears 
up at the end of two weeks, discission may be performed 
on the secondary cataract, Ijut with the utmoi^t caution. 
Id most cases, however, it is well to wait from four to six 
weeks before performing a second operation. 

4. After the entrance into the interior of the eye of a 
foreign body consisting of iron, if it is found impossible 
to remove it with a small magnet, an attempt U> extract it 
with a large magnet may nevertheless be made as soon as 
possible. 

Disinfection. 

Having considered the various precautionary and other 
preliminary measures with which the eye must be pro- 
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tectol in ophtlialmic operutions in order to prevent the 
entrant iutii the wound of tlm living clauses of inflamma- 
tion, which are ever ready to invade the wound and may 
become the cause of serious mischief, it will now be in 
onler to consider what is the best thing to be done if, in 
spite of every care and precaution, the wound never- 
theless bet-omes infected. At the same time we shall 
learn how accidental wounds of the eye — that is, wounds 
due to injury, which have become infected— are to be 
treated. 

While the general surgeon, when confronted with in- 
fected wounds, as a rule has the advantage of being able 
to adopt fairly vigorous disinfecting measures in the tissues 
with which he has to deal (aside from the intracranial 
space and a few other localities), the <lelicate structure of 
the tissues of the eye — particularly of the cornea, whfjre 
the greatest care is necessary to avoid causing an opacity — 
will not permit the use of vigorous measures for disinfec- 
tion. The oculist, in a sense, has his handi^ tied, and so 
lar as the sight is concerned, at least, it would he useless 
to free the eye from infection at the cost of the trans- 
parency of the refracting media — the cornea, lens, and 
vitreous. 

When the anterior chamber has become the seat of in- 
fection, vigorous irrigation with disinfecting solutions is a 
measure that naturally suggests itself. Infection of the 
anterior chamber is recognized by the occurrence of iritis, 
either of a purulent character or merely with fibrinous 
exudate or deposits on Descemet's membrane. As earlv 
as the year 1878, when I attempted to apply Listeria 
system to the eye, T convinced myself by extensive in- 
Ve9tigati<jns, chiefly on animals, that carbolic acid in the 
strength of 3 per cent., which is the minimum of efficiency, 
is not tolerated by the anterior chamber and particularly 
by the cornea. The <'ornea becomes opaque as the result 
of destruction of the endothelium of Descemet's mem- 
brane by the disinfetlant. The opacity of the cornea is 
most intense and permanent if the action of the carbolic 
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acid is eevere en<iugli to destroy Descemet's membrane. 
This tact was later cuiniirmed as regards bichlorid of nitT- 
eury by unfortunate, aeoidental experiences with liiuuan 
subjects. 



n iiperai 
'ligiitl. 

« and persiBteQt opacity of the cornea dtvelciped which m „ _ 
require weelcs tti clear up and in some cases never disappeared. Pre- 
liminary eocainization of the eye evidently lends to reinforce the efiect 
of the bichlorid. The edect of cocain ia, on tlie one hand, to increase 
the abeur^tire jiower of the comea and, on liie other hand, greatly lo 



Jacilitfltfi the entrance of the irrigating tluid into the anterior chambe 
For, when the eye ha« been thoniughiy eocainized before an opelstiun 
for calamct, the intra-ocular tension is gn'eatly reduced, often before the 
delivery of the leun, hut particularly after the lens has been removed, 
and espeeially in li^id, senile eyes. Even befoiv the e 
marketl ilepression of the Qomea with or without the e 
into (he anterior chamber had occasionally been observed at the end of 
operation in eyes of this kind. Cocain analgesia increases this condi- 
tion of marked diminutioa of intia-ocntar tension by rendering the 
operation paioleHS, and tlierefore preventing the contraction uf the ex- 
ternal eye muscles which compress the gJobe. Hence, if the capside is 
rigid, inlra-ocular tension i» cnnsidcrahly diminished, and not only air 
and blood, but irrigating fluid alao, may be aspirated into the anterior 
chambex. If a large quantity of the latter Huid enters the anterior 
chamber, the endothelium of Descemet's membrane and ultimately the 
membrane itself may be injured. Thus Alfr. Grafe saw S out of 150 
cataract patients leave his clinic with a corneal opacity so that they 
could not see much better after the operation than before (Bnnge). 
Hence, we can not use the strong flmd diiiinfectantN to cleanse the 
anterior chamber. On the other hand, flushing out the chamber 
lerely with an indifferent fluid, such, for example, an physiologic mlt 
■ ■ ■ ■ ofthecoD- 



solutiou, is in most 

tents of the anterior chamber tfirou)(h a corneal puncture, even if it be 

repeated, sufficient lo prevent infection. 

Having introduced iodoform Into the eye in about 50 
cases I may say, as a resnit of my observations in these 
cases, that the drug is probably the best we now have for 
intra-ociiliir disinfection. Although it is undeniable that 
in many cases iu which the infection is very virulent or 
has spread extensively in the interior of the eye, the 
remedy fails, it is nevertheless tnie that in many cases the 
resulta obtained are good or at least l»ir. Similar ob- 
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DISINFECTION. 

Bervations have been made in other clinics. Tlie hope I 
expressed in my first paper on iodoform disiiifeetion — I 
that it miglit protect trie other eye against gympatlietic 
inflammation — has, however, unfortunately not been real- 
ized. 

Iodoform -shonld be introduced into the anterior cham- 
ber or into the vitreous in the form of a thick pencil from 
5 to 7 mm. m length. If the wound, either ojierative or 
traumatic, is a large one, small discs may be used, the 
convex side of which may lie applied to a curved incision | 
without introducing any air iuto the wound, as, for ex- 
ample, ia the case of a cataract wound. 

The pencils and discs roust be prepared in such a way as lo pul- 
verise readily when iLey cnme in conuct with a fluid, the iodoform 
being thus ennbled to spread out over a oonHiderable utea in tlie an- 
terior chamber or in the vitreous. In this way ile ditanfectin]^ power ' 
is enbaneed- At the tanie time the pencils, especially the thinnrar I 
ones, must be hard enough to be readily introduced through a small | 
wound. The desired degree of hardnet« may be obtained by adding a 1 
Bnmll quantity of sterilized-gehitin sohition and Kubjecling the mass to J 
a great pressure, iht iodoform gelatin paste being pressed throuah iho | 
point 01 a metal syringe provided with a screw pislon; the caliber of I 
the syringe at the point must be equal to I mm. The thread of iudo- 1 
form is received on a sterillKed glass plate and cut up into pencils with 
oblique ends, lo facilitate their inlroouctinn into wounds. 



eparation of the iodoform pencils and discB which I ui 
id has been aecuiBtely described by l)r. Sidler-Hugueni 

lusively attended to their prejaration ; for it is obvioua | 



has so far _ . i ■ 

that every precaution must be observed in the prepanilion of this | 
nateriaL J. Bemhelm demonstiated by certain investigiillnns carried 
out in our laboratory that iodoform may be imlliilcd nilli iiiicroben, and 
with pathogenic microbes at thai, Kidler-Hnguenin, »lui has fre- 
quently washed iodoform out in a 3 per cent. Koliition of i-jrixilic add, 
often found unorganized particles of matter, splinters iif woihI and the 
like, which would be capable of causing irritation in the interior of the 
eye. As the number of microbes that we have to combat is always an 
important feature in disinfection, their number must not be still more 
increased by the introduction of the iodoform into the interior of the 
eye. For this reason the iodoform prejianitionB musl lie sterile and 
most he kept sterile. In removing them from Ihe glaBS tubes in which 
they are put up by the trade.' a sterilized forceps should be used, which 
must be absolutely dry, else the pencils will break up as soon as they 
are within the grasp of the forceps, 

' This is dune by the Apotheke tar Post, Kreuzplatz, Zurich V. 
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Plate I. 

Introduction of a pencil of iodoform into the anterior chamber in a 
case of infection by a foreign body. ^ 



The iodoform pencils may be iutroduced either through 
the already existing wound or through an incision. One 
pencil is usually enough for the anterior chamber; but 
under certain circumstances it may be advisable to intro- 
duce two or three into the vitreous, depending on the 
extent of the infectious inflammation. 

The method of introducing the pencil into the anterior 
chamber is shown in Plate 1, illustrating a case in which, 
after the removal of a spicule of iron with the aid of my 
large magnet, signs of infection developed, with the accu- 
mulation of pus in the anterior chamber. As in this case 
the wound from which the foreign body had been ex- 
tracted was already closed, an incision was made into the 
temporal half of the cornea with a Grafe cataract-knife, 
and the pencil, which was held with a curved iridectomy 
forceps with serrated jaws, rapidly introduced through 
this incision. It is important to see that no aqueous 
humor escapes during the incision. The accident can 
easily be avoided if the eye is well cocainized and the 
knife is sharp. The introduction should be effected 
rapidly, to guard against premature melting of the iodo- 
form pencil. Finally, in order to ])revent the pencil from 
slipping out of the anterior chamber, great care must be 
taken to see that it is introduced rapidly and that all of 
it enters the chamber. This is best accomplished by first 
introducing it as far as iK)ssible with the forceps, then 
releasing it for a moment and pushing it in the rest of 
the way with the closed forceps, which is therefore used 
like a delicate probe. In this way the freely movable 

1)encil can be ])r()j)crly ])laced in the anterior chamber, 
[f there already is a large wound in the cornea or in the 
sclera, the jaws of the introducing forcej)S should not be 
released until the pencil is completely within the anterior 
chamber or vitreous body. 




DISINFECTION. 

The incision should be no largtT than absolutely n 
sary, but it should not be too Bmall — that is to say, for 
pencils 1 mm. in diameter the incision should be made 
with a narrow Griife knife, and not with a keratoma, be- 
cau^ with the former instrument the internal wound (in 
Deacemet's membrane) can be made a3 lai^e as the ex- 
ternal wound, and the wound canal in the cornea therefore 
does not become narrow as it approaches the anterior 
ohamber. Another advantage of the narrow Grfife knife 
is that it is better adapted for puncturing and cutting 
than the kerattime. The same considerations obtain for 
incision of the sclera. If that procedure becomes necea- 
Bary, the cttat must first be properly exposed by incising 
the conjunctiva and Tenon's capsule so that the subse- 
quent inclBion of the membrane may remain constantly 
exposed to view. If the conjunctiva and sclera are' 
incise<l at the same time, the rapid introduction of the 
pencil may be impossible because the sclera wound may be 
missed. 

That iodoform is well bome by the anterior chamber I lenmed from 
my earliest ex[ierieiices in the jeiir 1892, when 1 treated mbewiilnain 
of the irk and suKpicloiis ea-^'ea nr liiberoiiluiiN iritis witli deposits by 
the introduction of indofnnn peneilt^. From that it wan a natural ntep 
U) employ the remedy agninst a pnniient infection, because I hau 
alwBvs connidered iodofonn a (Liefnl antiseptic and had used it in the 
treatment of the wound aft«r a calamct operation. It is, liowever, to 
be observed that when there is intense infectiouK inflammation in the 
anterior chamber, a fairly hea^y ojiadty snnielimes develops in Ihe 
cornea at the point whtre the iodoform ie plai^, and it occasionallv 
happens that the eomeal opacity does not disapiiear altogether. It is 
therefore advisable not to place the iodoform immediately in front of 
the pupil, whenever that can be avoided. It appears lliat the toxins 
generated by the in&immatory process, acting together with Che iodo- 
form, are capable of injuring the endothelium of Descerael^s mem- 
brane. Nevertheless, in eyes (hat have gradually become free from 
inflammation, remains of iodoform may be seen even on the lens wilh- 
ont producing any opacity. 

The iodoform is gradually removed from the anterior 
chamber by absorption, and I have often seen it remain 
there without producing any irritation after the inflarama- 




tion (for the removal of wliicii its iL«e was iieeessarv) had 
long ago disappeared. 

Iodoform is also well tolerated hy the vitreous body, 
from which it also gradually disappears, DiBinfection of 
the vitreous, however, may obviously be a most difiicult 
task, as the germs may spread over such a lai^ area that 
they can uot be reached and controlled with iodoform. In 
disinfecting with iodoform, as with any other disinfectant, 
the generally familiar observation ia made that the sooner 
disinfection is begun, and the milder the infectious process, 
the more probably will our efforts at disinfection be 
crowned \vith success. The virulence of the infectious 
process depends not only on the relation between the ac- 
tivity of the microbes on the one hand, and that of the 
tissue attacked on the other, but also on the kind of germs 
that are present. It appears that in the case of certain 
varieties of bacilli, which are extremely pathogenic for 
the eye, and which most frequently effect an entrance 
along with sjilinters fnim a hoe, are too virulent for iodo- 
form disinfection, and in these cases the method is apt to 
prove futile. I named these oi^nisms panophthaimia 
hacUU and they were later recognized by Silberschmidt 
and Romer as lielonglng to the group of hay bacilli. The 
metliod may, of course, prove a failure with other mi- 
crobes, especially if tlie drug is not brought into suffi- 
ciently close contact with the germs, or the latter can not 
for some reason be brought sufficiently within its influence. 
Thus, even Descemet's membrane is sufficient to prevent 
a purulent ulcer of the cornea from being adequately in- 
fluenced by iodoform intriMluced into the anterior chamber, 
and for this reason the treatment of w/^m Berpent by in- 
troducing iodoform into the anterior chamber is not a 
suitable one. 

Iodoform acts slowly and, therefore, does not injure the 
tissues with which it comes in contact, and if it can be 
Gonflned within a narrow space along with the pathogenic 
germs that have entere<l the eye, and the tiaaues are en- 
abled to develop their normal power of resistance, the 
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DISlNFECTIOii, 

attempt to render the mierobes innocuous msiy be success- 
ful ; for it is uot necessary to kill the germs, if only tliey 
are jjrevented from multiplying. 

That is wliy intra-ocular disinfection with iodoform 
quite often yields very favorable resnlU if the method is 
adopted early and carried out properly. On the other 
hand, it is practically incapable of doing any harm, so tiir 
as my experience has gone. 

Tliia method of treating the interior of the eye with 
iodoform is specially adapted for the treatment of infected 
traumatic or operative wounds that have penetrated deip 
into the eye, as, for example, wounds due to the entrance 
of foreign Ijodies or any lai^ pointed or cutting objects. 
It can also be used to advantage after cataract operations 
that do not heal kindly, especially if an insidious irido- 
cyclitis with deposits jiersists for some time and keeps the 
eye from quieting down. I have observed very favorable 
results in scars that iiave suppurated after operation, and 
which have become very angry. 

Superficial wounds that show signs of infection may also 
be disinfected by means of heat, either with the galvanic- 
electric platinnni loop or Pacquelin's benzin cautery. If 
the effect of heat is desired in the depth of the wound, the 
latter method alone ia to lie recommended, because, when 
the galvanic-electric loop is introduced into a moist tissue, 
the current is short-circuited by the moisture of the tissues 
and the hwp at once l>egins to cool. Wben Pacquelin's 
cautery is used for the eye, it should be fitted with a 
specially fine point. Disinfection by cauterization is al- 
ways attended by the disadvantage that the dead tissue 
may become the seat of further Iraoterial growth. There 
is also danger, if the cauterization in the deeper portions 
of the eye is thorough, that the destruction may be so 
great as to cause marked cicatricial contraction and ret- 
inal detachment. [Tlie editor can substantiate the author's 
statements in regard to iodoform under the circumstances 
detailed. Opening of the wound and daily drainage of the 
anterior chamber is, according to Knapp, tiie most efficient 



nicthixl of cfiiiibatting infections of the eye aft^r cataraolil 
extraction. For certain iufections, limited to the anterioi^ 
portion of the eye, and unassociated with the forniatiow^ 
of ring abscess in the cornea, but with fibrinous exudate^ 
in the anterior chamber, dionin in 5 per cent, solutiod! 
has an excellent effect ; tlie same is true of a 25 per cent.! 
solution of argyrol. — Ed.] 

Instruments. 

A few remarks about instruments may not come amis&fl 
It is evident that operations on such nn im|K)rtant organ ■! 
as the eye call for instruments wliich mnat be of the very 
beat make and in absolutely perfect condition. The success 
of an ophthalmic operation is often entirely dependent on 
the excellence and proper construction of the instruments 
used. Above all, the cutting and puncturing instruments 
with which the capsule of the bulb is opened — that 
is, cataract knives, needles, capsule knives, discissitm 
needle-s, and the like, must be as perfect, with regard to 
their edges and points, as it ia possible to make them. 
For this reason an instrument of this kind can not lie 
used any length of time, no matter how careful the opera- 
tor may be, without being reground. 

The cornea and .sclera are tougli and hard to cut ; hence, 
only properly constructed and properly sharpenetl instru- 
ments are capable of making a smooth incision. The 
smoother the incision, the more easily and the more 
quickly will union of the wound and healing take place. 
When the edges of the wound are bruised and torn they 
are covered with partially or totally contused and dead 
particles of tissue which must first be cast off or absorbed 
before healing can take place. Such tissne elements, 
which have been destroyed by the tncisiun, are also quite 
capable of becoming culture media fi)r pathogenic micro- 
organisms. The 8<ioner union and healing take place in 
the wound, the better is the prospect of preventing the 
growth of bacteria, in other words, secondary wound in- 
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fection. Secondary — (. e., post-operative — infcetioii is a ■ 
special danger in wounds of tlie eye because the operative j 
field can not be rendered or maintained absolutely sterile, j 
For this reason a smooth incision, made with a sharp in- 
strument, and with as little contusion of the edges of the 
wound as possible, is a strong guarantee of a smooth re- 
covery. Properly constructed instruments and proper 
care in keeping them in order are, therefore, two mipor- 
tant factors influencing the result of operations on the 

^y^- . . . . 

A good polish is very important for knives, needles, i 
and scissors. In the first place it has much to do with j 
the smoothness of the incision and the absence of con- ] 
tnsion of the wouud edges. In the second place, an 
strument that is i>erfectly polished is less apt to become 
soiled, and is much more easily cleansed ; and fijr this 
reason all instruments, whether cutting or non-cutting 
(strabismus hooks, spatulas, specula, and the like), should 
always be as smooth and bright as possible. Good polish 
and smooth finish arc strong guarantees of asepsis. It 
has been proved that a well-polished instrument may be 
rendered germ free or nearly so by simple mechanical 
rubbing. If, in addition, the precaution is taken to see 
that an instrument is never very badly soiletl by allowing 
shreds of tissue from the wound to adhere to the blade, 
I find by years of experience that knives, keratomes, dis- 
cission needles and the like can be disinfected or kept j 
aseptic with the least degree of injurj' to the cutting edge ( 
by placing them for ten minutes in a 3 per cent, solution 
of carbolic acid and rubbing them well with sterile gauze 
or cotton while in the solution. In the twenty-five years 
that I have used this method in my private institu- 
tion I have never had a single case of primary wound- 
infection after an operation for cataract, and altogether 
only 1 case of suppuration, which b^;an on the fifth day 
after operation, and could, therefore, hardly have been 
caused by the instrument. 

If it is desired to \m\\ cutting and puncturing instru- 
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menta, great care must be taken to guanl both edge i 
polish agaiust injury. Boiling for ten miniiteii in a 1 ^. 
cent, solution of sodium carbonate renders them sterile, i 
least as regards the ordinary patliogenie germs. 
coating of soda which adheres to the instruments aft 
boiling and spoils the polish must be removed at once, am 
this is best effected by transferring the instruments, t 
the vessel containing them, frttm the boiling water inl 
sterilized water or sterilized salt solution. Great cautioi 
must be observed, however, to see that the sterilized fl 
really are sterile. 

IiiBtninients with ivory bundlea may also be boiled ; buL after a tiiDe 
Ihe ivory Jeterioratea and i>e<!ome8 rough, so tlml perfectly smooth 
handled made of metal and well nickel-plated are to be preferred. The 
cros»-piecea with which wime instrument makers provide the melal 
handles are undesimbte and, in Faut, useless. 

In a large clinic service there is no doubt that the most 
convenient and safest method of sterilizing that has yet 
been devised is by boiling at least all non-cutting instru- 
ments ; and treating cutting and puncturing instruments 
with the previously mentioned precautious. 

Keeping the instruments winstantly moist during the 
operation, by returning them to a sterilized fluid every 
time they are used, has the great advantage that it pre- 
vents pieces of tissue adhering and renders them easier to 
cleanse. The cleansing should be done soon after the 
operation, because, if the instruments are left in the fluid 
any length of time, both the polish and the edge suffer. 
It was formerly customary, when necessary to use two 
instruments in rapid succession, as, for example, the 
cystotome and a curet, to attach them to the same handle ; 
and this is still sometimes done (Fig. 29). But it is not 
to be recommended, nor ia it necessary, since we know 
that rapidity during the operation is not an im[M)rtant 
factor. The danger is that in using such an instrument 
the end which is turned away from the eye — for example, 
the curet-end — may be soiled by coming in contact with 
some other object while the cystotome is being used, for it 
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is impossible to watch Ixitli ciiils ol' an inHtriimt;nt and at 
the same time the entire operative field. 

All instrLnienturiimi ibr operations on the eye whioh J 
shall contatQ the most necessary instrumentis is eomposed 
as follows : 

2 Desmarres' eye speeiila, 

1 Spring speeulum after Bowman, Snowden, etc., 

1 Desmarres' lid clamp or entropion forceps, 

2 Knapp or Snellen lid clamps, 
1 Jager born spatula, 
1 Cilia forceps, 

1 Fixation forceps, with catch, 
1 Fixation forceps, without cat«h, 
1 Curved fixation forceps, 
1 Heavy straight fixation forceps, 
1 Fine straight conjunctival tbrcepB, 
1 Curved iris forceps, with hooks, 
1 Curved and serated iris forceps, ' 

1 Heavy curved Cooper scissors, 
1 Lai^ heavy scissors, 
1 Small straight sharp-pointed scissors, 
1 Cnrved strabismus scissors, with blunt ends, 
1 Curved sharp iridectomy scissors, 

1 Wecker's scissors, 
5 Grafe's cataract^knives, 
5 Keratomes of various widths, 

2 Bowman discission needles, 

2 Knapp's capsule knives, 

3 Ijarge and small scalpels, 
1 Weber's knife for splitting the canaliculi, straight, 
1 Weber's knife for splitting the canaliculi, curved, 
1 Grafe's cystotome, 

1 Schwei^er's cystotome, 

1 Daviel lens-scooji, 

1 Hard-rubber or glass scoop for delivering the cataract, 

1 Critchett's scoop, 

1 Broad wire loop, after Weber, 

1 Narrow wire loop, after Snellen, 
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1 German silver spatula for replacing the iris, 

2 Strabismus hooks, large and small, 

1 Double Wecker hook or Prince forceps (angular), for 

muscle advancement, 

2 Large double hooks, 
2 Small double hooks, 
1 Single small hook, 

1 Pointed iris hook, 
1 Blunt iris hook, 
6 P^n or Langenbeck hemostats, 
12 Best curved needles, large and small, 
1 Needle-holder, 
1 Myrtle-leaf probe, 
4 Bowman's lacrimal probes, 

1 Conical probe, 

2 Glass syringes. 

The possession of the following instruments is also 
desirable : 

Desmarres' capsule forceps, 
1 Couching needle, 
1 Beer cataract-knife, 
1 Straight cataract-knife (Beer), 
1 Blunt Desmarres' knife, 

Knapp's curved knife-needles (curet-hook), 

Lang's knives for separating anterior synechife, 

Pellier's eye speculum, 

Miiller's retractors for extirpating the lacrimal sac. 

Instrumentarium for Kronlein's operation : 
Gulvanoeautery and large moist cell, 
Pacquelin's thermocautery, 
Giant magnet, 
Small magnet, 

Illuminating apparatus for the removal of foreign 
bodies from the cornea, after Sidler-Huguenin. 



OPERATIONS ON THE EYE. 

(A) OPERATIONS ON THE GLOBE. 
1. OPERATION FOR CATARACT. 

The removal of an opuqut lens is one of the most 
important and most ditficiilt tasks that falls to the lot of 
the ophthalmic siii^eon ; for in this operation, more tlian 
in any other, the eye is ex[)osed to the danger of infection 
and therefore to rapid, purulent inflaiuniation or slow and 
insidious cyclitis, which niay e\'en eventually cau-se blind- 
ness of the other eye. The operation for cataract, espe- 
cially for senile cataract, therefore fiimishes a touchstone 
fijr the ophthalmic aui^eon's efficiency, both aa to his 
operative technie and the prevention of siirgiial compli- 
cations. 

As cataract is much more common in later life than in 
youth, so-called senile cataract forms the largest and most 
important group. It should be mentioned, however, that 
age merely constitutes a predisposing factor and that the 
true cause of cataract, so far as it is known at all, lies in 
disease and weakness of the entire body, or of important 
organs, or of the eye itself. 

The division into juvenile and senile cataract was sug- 
gested by operative considerations. Up to the age of 
Oiirty the lens is nniformly soft ; after that period, how- 
ever, the central fibers of the lens, owing to the physio- 
logic hardening of the tissues, contract, and a hard 
nucleus is formed, which in the course of years con- 
stantly increases in size and hardn^s. As this nucleus 
grows, the soft cortex naturally diminishes nioi-e and 
more, and by the sixtieth year of life the sclerosis has 
usually spread to the capsule of the lens. 

Physiologic sclerosis {the cause of diminution of the 
p*iwer of accommodation and presbyopia) has nothing 
directly to do with the formation of cataract ; but it is an 



important factor in the cataractous pnjcess liecause the 
hardened nucleus for the moat part resists the degenera- 
tion which involves the rest of the cataract and, forming 
a solid hody, plays an important part at the operation. 
When, on the other hand, as is the case in the juvenile 
eye, no nucleus has been formed, the entire lens, as it 
soAens, is converted into a semifluid mass wMch does not 
contain a hard nucleus. 

Sometimes clouding of the nucleus is prevented by the 
same process of sclerosis, and after the cataract has 
matured a iairly clear nucleus, which, as a rule, has a yel- 
lowish color, is found surrounded by the grayish, abso- 
lutely opa(jue and glue-like cortical substance. In such a 
case we have to deal with a senile, cortieal cataract. The 
development of cortical cataract begins with the appear- 
ance in the cortex of strite and rows of punctate opaci- 
ties, which gradually increase in number and radiate 
toward the center, followed by the appearant^c of gray 
wedges, while the nucleus retains its transparency for 
some time. As the process goes on, the nucleus may 
also lose some of its transparency, but the haziness chiefly 
affects the cortex. 

Sometimes, but on the whole less frequently, the cata- 
ract begins in the nucleus and immediately contiguous 
surrounding zone of cortex. In such a case we apeak of 
nutUear eaiaract. The haziness of the cortex in these 
cases varies both as regards intensity and rapidity of 
development. It sometimes hap[>ens that complete 
opacity does not develop until the individual has reached 
an advanced age, although the sclerosis gradually becomes 
more firm. 

In nuclear cataract the visual disturbance appears eai^ 
lier and is more intense than is the case in cortical cata- 
ract; unless the latter begins with an anterior or poste- 
rior polar opacity, and not, as is usually the case, at the 
equator of the leus, 

The term capsukir cataract, finally, is applied to opaci- 
ties formed by proliferation of the epithelial cells in the 



oapsale of tbe lens. The entire posterior aspect of the 
anterior lens capsule is covered by a single layer of cap- 
sular epitheliiun. In cataract formation this epithelium, 
as a rule, begins to proliferate at the center, opposite the 
anterior pole ; but not until the cataract has enlisted for 
eome time and has become over-ripe ; so tliat anterior . 
capsular cataract is an important sign of " over-ripenei 
of the cataract. These proliferations of capsular epithe-' 
Hum are recognized by tbe white color in contrast to the 
opaque cortex, which is more gray or grayish white, and 
by the fact that they form at toe anterior pole a circular . 
or irregular patch which gradually increases in size and | 
otlen appears as a distinct thiokening on the cortic^ ' 
opacity. 

In those cases in which cataract is produced by sc 
grave disease of the eye — cmnpUoated cataract — anterior 
capsular cataract is sometimes found, as, for example, 
when cyclitis or retinal detachment has been followed by 
profound disorganization of the eye, with cataract. Anl-e- 
rior polar or pifram'idal cataract, which occurs in earlier 
life as a result of ulcerative perforation of the cornea, is 
another form of capsular cataract. 

It follows from what has been said that the lens 
varies in accordance with age, and that the structure of 
the cataract and its condition greatly influences the sur- 
geon in his choice of operative procedures for its re- 
moval. There are various methods of removing the lens 
from the eye. 

1. We require with lenses, which as yet have no firm 
nucleus, simply to open the anterior capsule, and then 
to leave the absorption of their entire contents to the 
eye alone. During this process the lenticular masses, 
which may be [lerfectly clear or more or less completely 
opaque, gradually enter the anterior chamber and are 
there absorbed. The process of absorption may, if neces- 
sary, be shortened by puncturing the anterior chamber 
and thus evacuating the semifluid lenticular masses. If 
the lens is completely opaque at the time the capsule is 
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o^tened — as, for example, as the result of total congenital 
caCaraut or cataraet developing early in life — absorption 
may take place without anything further. If, on the 
other hand, the lens is only partially opaque when the 
capsule is opened, as, for example, in lamellar ur zonular 
catamct, the non-opaque cortical and nuclear masses 
must lirst become cataractou,s by imbibition of aqueous 
humor, which causes them to swell and protrude into the 
anterior chamber, where they then undei^ absorption. 
If the lens shows no liaziness whatever when the capsule 
is opened, as, for example, in stab-wounds or in the 
operation for myopia, the entire lenticular mass, before it 
can be absorbed or evacuated by puncture, must be gradu- 
ally saturated and distended with aqueous humor, so as 
to become cataractous and disint^at«. 

The above-descril>ed method of removing the lens 
therefore implies the following requisites: 

(a) Good absorbing power in the eye, which is great- 
est in youth and diminishes with advancing age, 

(i) Little tendency to increased tension (glaucoma), 
which, as we know, is an almost certain result of trau- 
matic cataract. The tendency to glaucoma is less in 
youth than in old age. 

(c) The lens must be one that does not contain a hard 
nuclens, because the latter could not readily be absorbed 
in the anterior chamber, but would cause irritation and 
under the most favorable circumstances would require a 
long time to undergo absorption. 

Simple laceration or discission of the anterior capsule, 
with or without subsequent puncture of the anterior 
chamber, is therefore applicable only to young eyes up to 
the age of thirty to thirty-five — i. e., before any marked 
nucleus formation lias taken place, and it makes no dif- 
ference how great the haziness of the lens at the time of 
operation ; for the hazier, the more readily it will be 
removed from the eye, either by simple aiisorption or with 
the aid of puncture of the anterior cnamber, as the evacu- 
ation brought about by that procedure is the more com- 
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plet€, the greater the capacity and cuiisequently the dis- i 
integration ot" the leus. i 

2. It is obvious from the ibn^iiig that when there is 
marked nucleus formation — that is, after the tliirtieth to j 
the thirty-iifth year of life — a different method must be I 
adopted for tlie removal of the cataract. Assuming that J 
the conditions for cataract operation are present, we must I 
turn our thoughts as much as possible to the nucleus; 
and we will not succeed any longer, after the capsule has 
been opened, with mere puunture of the anterior cham- 
ber — lliat is, with an incision from 3 to 6 mm. in length — 
but need a cataract incision so lui^ that this nucleus can 
readily escape. This incision need nut be so lar^ in i 
patients of thirty-iivo to forty-five years as at a later | 
period of life. 

Indications. — As with advancing years the absorp- I 
tive power of the eye diminishes and the tendency to 
glaucoma increases, the indications for operation are also 
subject to variation. It ia important to reduce to & 
minimum the cataractous masses to be absorbed after a 
cataract operation, if rapid recovery is desired. When- 
ever it is possible, the enlh-e contents (if the capsule must 
be removed at the operation. If we proceed properly the j 
nucleus is readily expelled ; but the same can not be said ( 
of the cortex, parts of which often adhere to the capsule, 
especially when it is not ojraqne. In such a (aise the cor- 
tical suVetance becomes hazy after the operation, throngh 
the entrance into it of aqneons hnmor, and has to be ab- 
sorbed by the eye. These cortical remains often interfere 
for a long time with vision. They sometimes encroach 
upon and irritate the iris, and — most important of all — 
conjure up the danger of glaucoma. 

1. For this reason it is alwavs best in cases of cataract 
during the later decades of life to wait for complete 
opacity of the cortex — ^maturity of the cataract — before 
operating; in other words, until the conditions are such 
that the cortical substance, having undergone total cata- 
ractous disint^ration, separates completely from the cap- 
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Rule after tiie anterior capsule ia opened and slips nut of 
the wound, either bringing the nucleus with it or following 
immediately after tlie nucleus which slips out ahead. 

It is not always altt^etlier easy to determine whether a 
cataract is ripe in this sense. In the great majority of 
senile cataracts conditions are such that, as soon as the 
third stage has been reached, operation gives the Iwst 
prospect of speedy success. 

Bj the BrBt sUife is meant the begintiinK of ealaracl, mtaraela in- 
dpien»; the second stage U that of Bwelling, because as the cloudiness 
incrnases the lens begins to swell, as may be determined by noting the 
ditninulion in the depth of the anterior chamber. During the second 
stage the ctondinefls of the cortica) Bubstanee ia still incomplete, and on 
exsmlnation with lateral iHumination an interval can be macle out be- 
tween tlie lenticular cloudiness and the edge of the pupil, the latter 
throwing a faint shadow on the cloudy lens, which is situated some 
little distance behind it. 

During the third stace, that of operative maturity, the cloudine* 
of (he lens has extended to the capsule and therefore as far as the 
pupillary margin, so that the shadow of the latter is no longer seen. 
At the same time the ewcUing of the cloudy lens diminishes during 
this stage and the original depth of the anterior chnrtiber is restored. 

During the fourth stage, that of over-ripeness, the cataract ia seen 
gntdnallv to contract ; the deptli of the anterior chamber is therefore 
still further increased, the radiating striation disap[)ca™ on account of 
the continued disintegration of the cortex and is replaced by the pale, 
doited appearance of capsulary cataract which begins in the middle, at 
the anterior pole. Eventually the isirtex mav ticiuefv and allow the 
nucleus to sink to the bottom of the resulting fluid. 1* his is known aa 
a Morgagnian r.alaraef and is not a very common occurrence. In most 
pases the cataract contracts to form a flat tenacious diw, which does 
not separate so readily from the capsule as is the cose during the third 
alage. During the stage of over-ripenesa a process begins which is of 
grave import mim the operative standpoint; the suepensoir ligament 
of the lens, winule of Zinn, atrophies, and Ireraulonsness of the over- 
ripe cataract results — that Is, the cataract trembles with every move- 
ment of the eye. Or the friable character of the Konulc in an over- 
ripe cataract of this kind may not be recognizeil until it teal's during 
the «pcmti<in and allows the vitreous to enter the wound. 

It follows, therefore, that over-ripeness of the cataract diminishes 
the fiivorable conditions for a formal operation for cataract and a 
araooth recovery. 

Although the stage of maturity is the best for opera- 
tion, the surgeon is often compelled to operate before this 
desirable condition is present because the patient wishes 
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to recover liis sight as soon as possible in order to guard 
against any accident that might arise on account of his 
defective viaion. It is especially wheu cataract develops 
in the remaining useful eye that an early operation 
of this kind may be absolutely demanded. Premature 
operation may also become necessary wheu both cataracts 
develop at the same time and with equal intensity, although 
in most cases of double cataract tlie development is un- 
equal and the process progresses more rapidly io one eye 
than in the other. Fortunately, in some cases the im- 
maturity, which at first arouses serious anxiety in the 
surgeon, is only apparent — that is to say, although some 
portions of the cortex have not become hazy, the result 
of the cataract operation is nevertheless a favorable one. 

(a) It occasionally happens, mostly in the case of old 
persona, that the haziness of the cortex is very slightly or 
not at all pronounced. The cataract is a dull-yellow 
or brownish color, or the pupillary region may appear 
perfectly black — black cataract {cataraeta nigra). When 
tile eyes are examined with the ophthalmoscope, however, 
it is found that the trauspareiicy of the lens is greatly 
impaired and the eyeground can only be seen very indi»- 
tinctly. The darker the pupil appears with lateral illumi- 
nation, the darker and more blurred will be the veiled 
background of the eye. As a rule, eyes of this kind 
possess better vision than those with the ordinary gray 
cataract. A lens with the latter variety of cataract trans- 
mits the rays of light better in both directions than is the 
case in the former variety of cataract, so that, on the one 
hand, the examiner is able to see the eyeground with some 
d^ree of accuracy, and the patient, on the other hand, 
rebijns the tv>wer of recognizing larger objects. Never- 
theless, the impairment of vision is usually sufficient to 
cause a serious disability and menace to the patient. 

It wonld be very ijad practice to wait for the develop- 
ment of gray discolnratinn of the anterior cortex and 
blindness before operating on cataracts of this kind. 
These lenses never become gray or entirely opaque like 
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other lenses, because they have no cortex to become gray. 
The lenticidai- sclerosis in these cases extends as far as the 
capsule, either prematurely or at the normjil time — that is, 
after the sixtieth year — and this hardening change protects 
the lenticular ma^ from disintegrating into a gray, semi- 
fluid material, just as in the case of the physiologic hard- 
ening process of senility which prevents disint^;nition, so 
that the eataractous lens always contains a nucleus which 
may vary in size. The size of the nucleus must deter- 
mine the size of the incision necessary for its escape at 
the operation. To be exact, the condition in these cases 
is not a cataract formation, but merely a hardening. 
When an eye of tliis kind is operated ujxin, the opening 
of the capsule is immediately followed by the escape of 
the entire contents in toto in the form of a lai^e, hard, 
amber colored or brown cataract ; and if the wound, has 
not been made large enough the delivery of the cataract 
may cause great difficulties. After the escape of the 
cataract the pupillary region may be perfectly clean and 
without a trace of opacity. A cataract of this kind is, 
therefore, mature or operable even before it has become 
entirely opaque and gray. 

(6) Occasionaly in individuals who are not very old and 
in cases of myopia there may be an incomplete haziness of 
the lens, made up of a number of strife, usually radiating 
toBTird the center, and narrow wedges interspersed with 
dots and small patches, chiefly affecting the cortical portion. 
But the nucleus also frequently presents delicate punctate 
and striate opacities. The patients see as throtigh a screen 
and vision is usually imperfect, and although they are still 
able to find their way, they are in danger of occasionally 
breaking a limb. Sometimes they are still able to read 
coarse print, and on examination with the ophthalmoscope 
the eyeground can still be seen indistinctly. 

This variety of cataract is also operable if the opaque 
strife, dots, and patches extend all tlie way to the capsule 
of the lens ; for in that case the cortex comes away al- 
most completely from the capsule at the operation. It is 



possible for some of the cortex to remain beiiind ; but, as 
a rule, it wouM be useless in these cases to wait for com- 
plete haziness of the lens to develop. 

(c) There is another group of cataracts susceptible of 
operation, although the cortex is only partially and insuf- 
ficiently cloudy. They are the cases of cataract in which 
the hardening process of age 0)mea to our aid, that is, 
cataracts occurring after the sixtietli year, in which the 
cortex also is involved in the ficlerosia and has, therefore, 
attained a consiateney which enables it to escape from the 
capsules without adhering to it. As a matter of fact, 
most lenses might be extracted without any more ado 
after the sixtieth year, depending only on the degree of 
hardening. It has been found, however, that the cata- 
ractous process often spoils our calculations by Interfering 
with the normal hardening of the cortex and, therefore, 
with its separation from the capsule. The cortex re- 
mains semi transparent and does not undei'go cataractouB 
d^eneration ; nor does it hainlen properly, or at least the 
hardening is only partial, and when cataracts of this kind 
are extracted, a considerable portion of the cortex often 
remains behind. In spite of this fact, however, the 
period of disability is less than it would be if operation 
were deferred until perfect maturity, which in these cases 
often occurs very late, even though it may take weeks or 
even months before the patient regains his eyesight. 

Although it is always a serious matter to leave remains 
of the cortex behind when operating on cataract in old 
persona, the danger in this respect has nevertheless been 
diminished by the adoption of antiseptic and aseptic 
methods. For my part I am convinced that if we can 
succeed in protecting the wound from inflammation, in 
other words, keep it aseptic, the eye will tolerate a con- 
siderable quantity of cataractous material that has been 
left behind, and the latter wilt eventually be ab.sorbed, pro- 
viding the eye is kept under careful supervision and the 
pupillary action, as well as any changes in pressure, can 
be controlled with suitable drugs. On the other band, if 



the anterior cliamlter has become infected in the opiration, 
even if the infection is not a very virulent one, the sitna- 
tion at once becomes much more dangerons in tlie pres- 
ence of any catanuitous remains, because the latter aflbrd 
a good culture medium for the infectious germs. 

The mo<lern treatment of wounds has rendered the 
outlook in operations on unripe cataracts much more 
favorable. 

Attempts to render unripe cataracts operable by arti- 
ficial maturation have been in vogue for some time. At 
one time this was done by making one or several small, 
preparatory discissions or pnncturea in the anterior cap- 
sule, l>ecause it is a matter of common observation that 
slight injuries of the lens, as, for example, by a foreign 
body, may gradually produce complete traumatic cataract. 

The prcKiedure, however, fell into disrepute, and there is 
no doubt that it was formerly a dangerous one, and oft«n 
followed by an undesirable degree of irritation, glaucoma, 
or even grave inflammation. It has been again recom- 
mended in more recent times, and perhaps this is anotlier 
illustration of asepsis rendering possible a procedure 
which before its advent was prascribed ; but so far I have 
had no personal experience in this matter. 

A much more harmless method of inducing maturity 
artificially is that suggested by Foerster. He advises 
massage of the cataract, after a preliminary iridectomy, 
using a suitable blunt instrument, such as a strabismus 
hook or curet, with which the center of the cornea is to 
be rubbed, and asserts that the procedure is followed in a, 
few days by the development of complete opacity. The 
method is suitable in many cases and quite worthy of 
commendation, but I have often found that in slowly 
maturing cataracts this massage of the lens fails to hasten 
the development of opacity sufGciently. [More effectual 
than Foerater's method of artificially ripening cataract is 
paracentesis of the cornea and internal massage directly 
on the anterior capsule of the lens with a small spatula, a 
method which Knapp, following the recommendations of 
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Riealdi and Bettmann, has recently advocatttl. Simple 
paracentesis of the cornea with esterual massage, as reeoni- 
niended by T. R. Pooley and J. R. White, is said to be , 
effectual. Should cortical remnants be found after the 
extraction of unripe cataract, they may be removed with 
the help of a syringe, as lias been specially recommended 
by McKeown, Lippincott, and others. The editor has not, 
however, been pleased with this form of irrigation, al- 
though In the iiands of experienced colleagues it finds 
much favor. He believes that the lens raay be safely 
extracted even if it is in part unclouded, certainly after 
the sixtieth year, and prefers extracting an unripe cata- 
ract to performing a ripening operation, — Ei}.] Snellen, 
Homer, and others long ago emphasized the fact that an 
iridectomy usually hajitens the ripening of a cataract and 
that this is, therefore, one of the most important reasons for 
resorting to jirdiminm-i/ iridectomy — that is, an iridectomy 
performed a few weeks before extraction of the cataract 
It also increases the chances of success by the fact that a 
major operation is divided into two minor operations, each 
of which is less dangerous by itself. Another considera- 
tion is that the preliminary operation has a desirable edu- 
cational effect on tiie patient and enables the operator to 
determine how he acts under the knife, information which 
he will find useful to guide him at the subsequent extrac- 
tion. The preliminary operation is also the best one to- 
combat any disposition there may be to glaucoma, which 
sometimes develops in a most unpleasant way after a 
cataract extraction, even when no part of the cataract has 
been left behind. 

Preliminary iridectomy is unquestionably most desir- 
able in many cases and is especially indicated when com- 
plications threaten, either during or after the operation, 
aside from insufficient ripeness — be it that the eye is not 
entirely normal, as, for example, in high myopia, or the 
patient's strength and general condition necessitate the 
greatest caution. A preliminary iridectomy is also, as a 
rule, necessary in cases of true complicated cataract — 
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i heea iritis, ciioroiditi^ 



that ii>, casea in which ther 
and diseaise of the vitreous. 

Ah in all these cases a eecondary operation for cataract 
i^ iiftually neceoiiary, it k true that three operations in all 
\iave to be performed. But why, when so much is at 
Htake, shoulJ not tliis course be pursued, even if it be 
Homewliat slower, siuee it offers greater security and Iree- 
ihtm from risk, particularly as each of the three operations 
m^tesHitates only a short period in bed and is practically 
puiidetts. 

'i"he diofpioith of maturity — that is, the condition in 
which tlie lens is suitable for operation — is evidently not 
a Dimple matter and, as we have seen, de^tends on other 
tactorM Iteeides clouding of the anterior cortex. Complete 
ouKMty of the lens is also more difficult to realize posi- 
tively because it is impossible to make sure that tlie pos- 
terior cortex has undergone cataraetous disint^ration and 
will separate readily from the capsule. It is true that in 
moHt cases the condition of the posterior cortex, as r^anls 
the degree of opacity, is the same as that of the anterior 
cortex, but there are exceptions. Thus, it may happen 
that after the extraction of a cataract which seems to be 
eiitlrciv opaque, the operator is surprised to find that a 
g(H)d (leal of the cataraetous material has remained behind. 
It hoH also happeneil when the anterior cortex presented 
KoerHter's maturity that the posterior was not in the same 
condition. 

In addition to careful inspection of the lens with the 
aid of a magnifying glass after dllatatiou of the pupil,' 
and the other factors already mentioned, such as the 
depth of the anterior chaml)er, the change in the shadow 
of tliu iriB, etc., the functional state of the eye affords 
Kline information as to the degree of ripeness. But from 
' I wisli In emphiwiie particularly a caution which oup;ht nul need to 
hti liivntlunml. It la tliut atropin miist never be lised under tlieee c'u- 
olimHiiiiittw In dilute li>(> pupil, bccuuKO tntursctnus eyes, atiide from 
tliulr n|[o, Hi'o nuliirnlly nrone to develop glnucoma, eepecintly while 
the luitnllwl In Nwelling | for Ihix reason honiairopin [or euphlhalmin — 
&».] hIioiiUI RlirnyM be iinsferred. 
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what has already bwii aaid it woidd evidently be wrong 
to judge of the opcrahility of a cataract solely by the con- 
dition of the eyesight and to wait until the affected eye 
becomes totally blind. 

2. Function. — Among the conditions affecting the aiic- 
ceas of the operation must be mentioned, in addition to 
ripeness of the cataract, the functional condition of the 
affected eye — that is to say, the health of the eye — espe- 
cially as r^ards the deeper portions which escape inspec- 
tion iu advanoed stages of cataract, and are, theretore, 
judged only by investigating the function. A case of 
cataract can not be regarded as operable unless the eye still 
possesses a certain degree of vision, at least for move- 
ments of the hands at 0.25 to 0.05 in. ; it is impossible to 
give accurate numbers. 

Wliether tlie retina still retains some central vision may 
be rouglily determined by noting whether the patient is 
still aVile to perceive movements of the hands or the flame 
of a candle in the dark at a distance of 6 m. The latter 
test, however, in the case of cataract includes much more 
than the center of the retina, because an opaque lens acta 
much like a piece of ground glass held before the eye, 
which diffiises the light from the candle over the entire 
retina, so that the flame can be perceived even when a 
central scotoma is present, [The function of the center 
of the retina should be tested by means of two small 
flames, which under normal conditions should be readily 
recognized as such by the patient. — Ed.] However, the 
candle-test also reveals the light sense of the retina and 
is useful on that account. 

The degree of peripheral vision is determined by means 
of the so-called projeoHon-teat, a kind of measuring of the 
visual field by means of'a coarse stimuhis capable of 
affecting the cornea through the cataract. The patient is 
taken into a dark room, the other eye is bandagefl, and 
his ability to localize witli the cataractous eye a candle 
flame in various portions of the visual field is tested, the 
examiner covering the patient's eye with his hand while 



the light ia i»iiig placed at the desired spot — above, below, 
to the right, to the left, etc. As soon as the eye is uncov- 
ered the patieut should be able to point to the light with 
his finger at once and unerringly. With unintelligent 
patients this test must be repeated, if it is ud satisfactory 
the first time, until the patient learns what is expected of 
liira. Many patients also believe that they will not be 
operated upon unless they have lost their vision com- 
pletely and therefore give incorrect answers in order to be 
sent home without operation. The projection-test enables 
us to determine whether the retina is the seat of a gross 
lesion, such as detachment, occlusion of its vessels, etc. ; 
or if, for example, a tumor of the choroid is present, 
, The function of the retina and of the optic nerve ia 
further determined by testing tlie pupillary reaction, which 
incidentally shows whether any synechia are present. 
Although the latter do not render the operation impos- 
sible, they diminish the chances for success because they 
are often associated with disease of the vitreons. 

As it ia impossible in most cases, if the cataract is com- 
plete before tlie patient is seen, to find out whether the 
posterior segment of the eye is in good condition — ^as it 
ought to be if the cataract operation is to be successfid — 
it is very important that the practising physician who 
recognizes, or at least suspects, l>eginning cataract should 
send his patient at once to the oculist who is to operate 
later on, so as to enable the latter to satisfy himself that 
the lens is still tolerably transparent, that the eye is sound, 
and, in short, to enable him to get better acquainted with 
the eye. This is oi^en of the utmost value. 

I wish to state emi)hatically, however, that it is both 
inhuman and nuwisc for either a general practitioner or a 
specialist to mention cataract and operation to a patJent 
before the cataract has reached the stage when an opera- 
tion will soon be required ; for nobody likes to be told 
that he has a cataract (our excellent statistics notwith- 
fltanding), and most people are greatly alarmed by the 
information. Besides, if the individual is very old and 



dies before oiK'nitioii l)WM>mes necessary, the pliysiciao 1 
will tiavt; embittered liia deelining days unnecessarily by j 
the premature an iiuun cement. In the same way it is bad ] 
praotiue to meution the question of operation until it haa 1 
been definitely determined that the cataract can be sue- j 
eessfully extracted. 1 

;j. Bodily (General) Oondition of the Patient. — Another \ 
ini[X)rtant condition tor a successful operation is that the , 
general bodily t»ndition of the patient be satisfactory. 
Extreme age Ls no coutra-indicatioii to a cataract opera- J 
tion if tlie patient's strength ia fairly good, although 1 
patients and their friends usually think otherwise. Idiocy, J 
minor degrees of epilepsy, and deaf-niutism do not con- ] 
tra-indicate the operation ; on the contrary, those afflicted j 
with the latter misfortune should be operated upon as i 
early as possible, and are usually most grateful for the \ 
improvement in their general condition thus brought 
about. ' 

The operation is not rendered impo.'isible by diabetes ■ 
ami albuminuria, unless the diseases mentioned are &r J 
advanced ; but under such circumstances special caution | 
13 required and the diet must be suitably regulated in 
some cases for some time before the operation. 

On the other hand, imppurating processes of any kind 
in the body — leg ulcers, eczema, and the like — must be 
regarded as strict contra-indications ho long as they are 
present. If they can not be euretl, the diseased portion 
must at least be rendered innocuous by oivering it with 
an antiseptic bandage during the entire time the eyes are 
under tr^tment. It is absolutely indispensable to sur- 
round the eye with spcciid care before and after the 
operation in aucli cases. 

The conditions tor a cataract operation, so far as the 
eye itself is concerned, 'jan be deduced in part from 
wbat has been said and in part will be discussed in con- 
necdtm with methtwls of operation. 

If both eyes are the seat of cataracts that have I'eached 
maturity, it is not advisable to operate on both cataracts 



at the same time, because if any unfortunate complication, 
such as won lid- infection during the operation, delirium 
tremens, diphtheria or erysipelas should ensue, both eyes 
might be lost. It is better to defer ojieratiou on the 
second eye until after the wound in the tirst has healed, 
and, in the case of old persons, until after the patient has 
completely recovered from the first operation. 

la it proper to operate on an eye with a ripe cataract 
when vision is perfectly good in the other eye ? The 
answer to this question is that it is proper to remove 
cataract of this kind only when it has become completely 
ripe and is in no danger of becoming over^ripe. Under 
such circumstances, liowever, the patient often exhibits 
very little gratitude for having obtained vision with his 
cataractoiis eye, and occasionally he even complains that 
tlie vision of the operated eye disturbs that of the sound 
eye. It is therefore well to explain the state of the case 
to him carefully beforehand and to tell him that the eye 
which ia to l»e operated ujwn will only be used to a 
moderate degree, and, in a sense, represents a reser^'e eye 
in lase the other should at any time become blind from 
cataract. He should be told that iie really would not 
need cataract glasses after recovery ; but practically it is 
better to give him cataract glasses nevertheless, in order 
to enable him to convince himself that he can see with 
the eye; otherwise he will think the operation has .been 
unanccesaful. 

The important and ofl^eu difficult question, when may 
or shall a cataract l>e operated upon before it is ripe has 
been lai^ly answered in the foregoing pages. It may be 
well, however, to recapitulate. There is no doubt that 
nowadays, thanks to tlie improvement in the treatment of 
wounds, we need not hesitate as much as formerly to 
operate on unripe cataracts when it ia necessary. It would 
not be right to adhere to the former practice, which at 
that time was perfectly justifiable, to make patients wait, 
sometimes until they depart for a better world, for com- 
plete ripening of the cataract and operation. It must 



always be clearly kept in mind tliat an operation on 
cataract which is actually — not only apparently — unripe 
involves certain dangers, the least of which is a tedious 
recovery. The last-mentioned fact must be clearly placed 
before anyone with a cataract of this bind, and it must 
be explained to him lieforehand that a secondary opera- 
tion will probably have to be performed. If id the 
end it turns out that the latter is unnecessary, it is all 
the better. 

My experience lias not taught me that cataract, whether 
completely or only partially opaque, can be extraced with 
the same success after the sixtieth year of life. Wheu 
the opacity of the cataract is incomplete, it often requires 
weeks or even months for the remains to be absorbed. It 
is true that even in these cases vision may eventually be 
quite good ; a ([uestion that will be referred to later. 

When shall an operation for cataract be preceded by an 
iridectomy ? 

This question, which will be touched uiion again in tlie 
course of this work, may be answered in a general way by 
saying that on general principles iridectomy is to be avoided 
in operating on cataract and is to be resorted to only when 
there are strong reasons for doing so. 

It will probably be generally conceded at the present 
time that in all cases of juvenile cataract, including the 
lamellar form, and in all cases up to the fortieth or tbrty- 
fifth year of life, especially in female patients, iridectomy 
can in almost every instance be avoided and must be 
avoided. Even if the tension increases while a cataract 
of this kind is under treatment, iridectomy is not always 
necessary at this age ; for the increased tension may be 
corrected by corneal puncture or possibly by a sclerotomy. 

At this time of life the question of appearance must 
be considered by the operator, because at tliis age the eyes 
are generally held wide open, wliile in old persons, owing 
to the loss of fat in the orbit, the upper lid usually hangs 
down over and, as a rule, covers the upper half of the 
cornea, so that one has to raise the eyelid with the finger 
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in old people to find ont whethor an iridetstoniy lias been 
performed. 

Another reason why iridectomy is less iii^nt in earlier 
life, uji to tlie age of forty or forty-five, is that the 
iincleuij of the cataract is not so large ; hence its delivery 
is easier and not so severe on the iris, as is the case later on. 

Opinions differ as to whether in the case of true senile 
cataract the operation should or should not be preceded 
by iridectomy. It may be remarked iu general that, 
although an operator may on principle avoid iridectomy, 
he wilt nevertheless be compelled trom time to time to 
resort to the operation, and that it is better to do so when- 
ever the iris is at all slow to return to the anterior cham- 
ber after the delivery of the cataract, and there is oorre- 
sponding failure of the pupil to contract. It is impossible 
to know beforehand how the iris will act. Individuals 
differ in this respect, and it has often been observed that 
if the iris returns readily in one eye it will do the same 
in the other if the latter is oi)erated upon later j and, con- 
versely, if the iris shows flaccidity in the first eye, it will 
do the same thing in the second eye. It is not advisable 
to bring alwut contraction of the pupil beforehand by in- 
stilling physostigmiu, because the contraction of the pupil 
may interfere with the ready escape of the cataract, with 
the result that a good deal of cortical matter is stripped 
off' and remains behind the iris. 

In the case of old and feeble persons who must not be 
kept in bed for any length of time, because they would 
lose their appetite altogether and might develop hypostatic 
pneumonia from the continued recumbent posture, it is 
more advisable, as a rule, to excise the iris, for by doin^ 
so it is quite pissible to allow the patient to get up and 
walk about twenty-four hours after the operation, without 
tlie danger of prolapse of the iris. 

In another class of patients, who, for other reasons, 
such as, for example, occasional severe attacks of cough- 
ing or sneezing, great nervous excitement, nervous dis- 
tress on account of heart trouble and the like, are not 



likely to keep quiet for twenty-four to forty-eight hours, 
it is advisable to perforin an iridectomy before extracting 
the cataract. In many cases of this kind and whenever 
a complication before or after the operation is imminent, 
such, for example, as an escape of vitreous by reason of 
the patient's unmanageableness or idiocy, abnormal con- 
ditions of the eye — such as liquefaction of the vitreous 
from myopia and the like — it is always well to have a pre- 
liminary iridectomy. 

In weighing the reasons for and a^nst iridectomy in 
operations for senile cataract it should be mentioned that 
it is of no importance whatever, so far as the patient's 
ultimate visual power is concerned, whether the pupil 
remains round or not. In either case vision may be nor- 
mal or practically normal, provided the pupillary region 
is free from the remains <if cataract. Owing to this 
necessity of keeping tlie pupillary re^on absolutely clear, 
secondary cataract operations are somewhat more fre- 
quently required after the simple one, that is, one with- 
out iridectomy, than after an operation combined with iri- 
dectomy, because the remains of the cataract can be better 
stripped out in the latter case than when the iris remains 
intact and therefore hinders the escape of the sofl cortical 
masses. This is not a very important factor, however, 
because secondary operations have to be resorted to often 
enough after combined extraction if the operator hopes to 
secure perfect vision- 
It has been objected to by those who advocat* the 
simple operation that the increased amount of light 
admitted to the eye, as the result of the iridectomy, may 
be a disturbing factor. It is to be remarked, however, 
that in the case of old jrersons the upper lid generally 
covers the iridectomy and prevents the light from enter- 
ing through the coloboma. On the other hand, when the 
upper lid does not hang so low, as, for example, when the 
eyes are somewhat more prominent, it is quite true that 
the iridectomy-gap is not screened against the excess of 
light, and that an increased amount of light enters the 
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eye anti may blind tlie jiatient and cause him fo see red — 
erythropmu. The latter phcnomonuii is due to the fact 
that when ao eye, particularly one that is deprived of its 
lens, is exposed to strong light tor some time, the retina 
gets into a condition of excessive irritation ; and when 
the patient enters a dark place all bright objects for a 
time appear to be colored a bright red, which greatly 
irightens the patient and causes him to think that a hem- 
orrhage has occurred. It appears from the investigations 
of Fitohs and others that toe ultraviolet light rays are 
chiefly concerned in producing this effect on the retina 
and that they may cause erythropsia in the normal eye, 
as, for example, after a long period of snow-blindness on 
high mountains. Ah the lens has a high absorption for 
chemical light rays and keeps them away from the retina, 
eyes with aphakia are more liable to erythropsia than those 
which still possess a lens. 

If, therefore, the upper part of the iris is not covere<l 
by the lid, it is better to leave the iris intact when opera- 
ting for cataract. 

It is not frue, however, that simple cataract extraction 
without iridectomy is less dangerous and less apt to be 
followed by wound infection because the traumatism to 
the eye is somewhat less extensive. 

First of all, the simple operation has the disadvanti^ 
that if, during the night after the operation or eveu later, 
the wound suddenly opens, the iris may be washed into 
the wound by the aqueous humor and a prolapse of the 
iris may thus be produced, causing distortion of the pupil 
upward and disfiguring the eye and interfering with the 
regular progress nf recovery. It is anything but pleasant 
under such circumstances to be forced to operate again ; 
for there is no choice and tJie prolapsed portion of the 
iris must be removed absolutely. This point will be 
referred to later. 

On the other hand, it is possible, even when the opera- 
tion for cataract is precedeo by iridectomy and especially 
if the wound is slow to heal and frequently reopens, for 
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the iris to slip into the wound or to be washetl into it by 
the aqueous humor. As a rule this happens only on one 
side of the coloboma. But tlie accicleiit is not often 
observed and is usually mild iu degree. 

It will be well, on the whole, to decide this question of 
iridectomy chiefly by individual conditions and to avoid 
routine methods. 

Under what circumstances may general anesthesia be 
employed for cataract operation ? 

In answering this que'^tion it is to he remembered that 
the eyeball is, as a rule, rotated upward during the anes- 
thesia, especially if it is not very profound, and thus 
makes it difficult to plice the incision at the upper border 
of the cornea, which is justly considered the preferable 
site. It is not always eas> in general anesthesia to rotate 
the eyeball downward with the forceps without causing 
a dangerous gaping of the wound. 

Another disadvantage of general anesthesia is the vom- 
iting that frequently follows, as it is apt to interfere with 
closure of the wound, and in old persons with friable 
vessels may cause intra-ocular hemorrhage. 

Finally, general anesthesia always implies a certain 
d^ree of danger to life. 

Cataract operations, to btgin with, are not very painful, 
and with the projier use of cocain can be rendere<l bear- 
able even to the most sensitive patient, so that, for these 
reasons and the above considerations as well, general anes- 
thesia should be practically abandoned in the case of old 
persons, and if employed at all should be reserved for 
patientJ^ who, on account of idiocy or absolute inability 
to control themselves, offer no guarantee that they will 
i»nduct themselves properiy during the operation. In 
such cases it may be advisable to extract the cataract from 
below if the upward rotation of the eyes is very marked. 
In operating on children, chloroform is always necessary 
if, owing to great restlessness and excitement on the part 
of the little patient, it is impossible to perform the opera- 
tion properly, and especially when there is danger of tear- 
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ing the zonule of Ziim and thus allowing the vitreous to 
enter the wound. In the ease of very small children only 
a small quantity of chloroform is required to keep them 
quiet during the brief time occupied. It is often possible 
by speaking to the child kindly, and, especially if one has 
good assistants, to contn)l the situation with cocain. 

Having thus discussed in a general way tlie necessary 
conditions for a cataract operation and the preliminary 
examinations, I shall turn my attention to the operatiun 
itself as it is to be performed in the various forms of 
cataract, and shall incidentally discuss various special 
aspects of the question, including the after-treatment. 
Beginning with the simpler procedure which suffices for 
removing a cataract in the case of children, we proceed to 
discuss 

(a) Tbe Operation for the Removal at Total Juvenile 
Cataract. 

By this term is meant a cataract which is noticed soon 
after birth or perhaps somewhat later, and is usually 
brought to the piiysician for treatment early because the 

fray color in the pupil is noticed by the patient's family. 
'his form of cataract is usually bilateral and much more 
rare than senile cataract. 

Juvenile cataract is especially amenable to treatment by 
simple ilisGwsion, a method which, owing to its simplicity, 
can be used with little children. The indication ia to re- 
move these cataracts aa early as possible, so as to enable the 
retina to receive distinct images as soon as the child begins 
to use its eyes, and thus prevent the development of the 
form of defective vision which has been attributed to fail- 
ure to use the retina during the period of developmeat 
(amblyopia exanopsia), and which may give rise to nystag- 
mus — i'. e., irregular action of the eye-muscles — explain- 
able on the assumption that the (implicated mechanism of 
tbe ocular muscles is not properly regnlated by the forma- 
tion of distinct retinal images, and therefore fails to de- 
velop properly. 



hbmoval of total jvvesile cataract. loa| 

Nevertheless it is not advisable to operate od tliese catar- 
racts too early — i. e., before the end of the first or secoDcl 
year of life — because it sonietimea happens that, owing to 
prolapse of the cataract into the anterior chamber, incisiou 
of the cornea and the removal of part of the cataractized 
masses become necessary after discission has been per- 
formed. This complicates the operative treatment and 
requires bandages and sometimes rest, measures that are 
dtnicult to carry ont in the case of a very small child. 

On the other hand, the operation must not be delayed 
too long, because otherwise a cataract of this kind becomes 
over-ripe, contracts, and then requires the same treatment 
as a senile, membranous cataract, which is similar to the 
treatment of deuso sei-ondary cataract (to iie discussed 
later), and which may be attended with some difficulties. 

Before beginning the operation, a careful examination 
must be made to determine whether the cataract is simple 
or complicated, and particularly whether there are any 
eynechife — i. e., traces of an antecedent or still aetive 
iritis. If there are synechia — which may not be dis- 
tinctly visible until the pupil has been dilated with homo- 
tropin or atropin — the progno.sis is dubious, because these 
are generally cases of congenital syphilis. This fiict 
shoufd be made clear to the family beforehand, for the 
reason that in this disease other alterations are often 
present in the deeper structures of tlie eye or may make 
their appearance after the operation and endanger the eye- 
sight. On general principles it is wiser in the case of 
cataract in very small cliildren, even when tliey are not 
complicated, to maintain a certain reserve in regard to the 
result of the operation. There are cases which never 
attain more than a moderate visual power, even when re- 
sulting successfully, a condition for which it is sometimes 
impoBsible to discover a cause. 

The preparations for discission are simple. As the 

. operative wound is a mere perforation anil is therefore a 

comparatively trivial interference, the cleansing of the 

operative field need not be so rigorous. After the pupil 
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lias been dilated with atropin and a few drops of a 3 per 
ceut. Rolutioii of cocairi have been introduced into the eye, 
the skin of the lids and surrounding portions is cleaDsed 
with aoap and warm water, and then with bichlorid solu- 
tion of 1 : 1000, after which the conjunctival sac ia washed 
out with a bichlorid solution of 1 i 6000 or with sterile 
salt solution. The ojieration ia usually performed without 
anesth«jia. The speculum (Fig. 10), is introduced or an 
assistant holds the lids apart, the operator seizes the bulb 
with the fixation forceps (Fig. 21) at a point to the nasal 
side of the cornea, and with a disciasion needle (Fig. 56) 
or a capsule knife (Fig. 58) pierces the cornea at a point a 
little below the horizontal meridbn and Z mm. from the 




Fir. 3.— Division oflhe Fit.. .. _ 

Intertor copAul^ of Llie through thi 
>ens viKb BowniHn'B ills- tlie keraton . 

temporal border of the membrane, carrying the instru- 
ment a little beyond the center of the pupil. [The needle 
may be entered just external to the limbus. — Ed.] After 
the iena ha-s been entered, an opening is made with the 
point of the needle in the capsule of the lens, 4 to 5 mm, in 
length, and running from above downward (Fig. 3); the 
ne^le is then rotated about its long axis and at the same 
time slightly withdrawn, a short tranaverse incision is 
made, and, after the needle has been rotated back into its 
original position, it is quickly removed, so as to prevent 
the eacape of any aqneous humor. A little cotton and a few 
strips of adhesive plaster are always necessary for a dress- 
ing, and during the first two days the child's arms must, 
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as a rule, be bound to its sitlea to prevent its handling the 
dressings. 

The after-trediment consists in carefully looking after the 
dressing and keeping the pupil dilated by inatilling from 
1 tt» 2 drops of atropin solution per day. The eye must 
be kept under close supervision on account of the danger 
uf increased tension, which would manifest itself by liaziness 
of the surface of the cornea. If the child cries out and closes 
the eyes forcibly when an attempt is made to determine 
the intra-ocular tension by palpation, it must be brought 
slightly under the influence of an anesthetic. If the 
tension rises on account of prolapse of cataractous ma- 
terial the first thing to do is to diminish the atropin, and, 
if that fails to correct the trouble, an incision is made in 
the anterior chamber, under full anesthesia, if the child is 
unruly. 

For this purpose a keratome instead of a needle is in- 
troduced into the anterior chamber in the same way as for 
discission. The instrument is best introduced in ttie 
temporal portion of the cornea, between the margin and 
the center, so as to make a vertical incision from 4 to 6 mm. 
in length, the extremities being at equal distances from 
the center of the cornea (Fig. 4). After the lens has been 
withdrawn, the periphery of the wound is depressed some- 
what with the spatula (Fig, 30), so as to make the wound 
c;ape and cause the escape of the cataractous mass. If the 
fetter is tough and slow to escape, the spatula is intro- 
duced a distance of 4 to 5 mm, into the anterior chamber 
and into the cataractous mass, the periphery of the wound 
is pushed back, and the spatula rotated around the long 
axis of its handle from one .side to the other to stir up the 
cataractous masses. By the aid of this maneuver it is 
possible to evacuate a considerable quantity of lenticular 
masses without doing any injury, even when they are quite 
tough. If necessary, the evacuation may be assisted by 
exerting moderate pressure on the globe at the same time 
with the fixation -forceps. 

The anterior chamber may also be opened at the tem- 
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poral, lower, or ii[t]>er bordpr of the coroea instead of 
l>etween the bonier and tlie center (Fig. 5). If during 
tlie evacuation of tlie cataract tlie iris is forced into the 
wound, the surgeon must take care not to leave it there, 
but nauat replace it with the aid of the spatula. 

The operation of opening the anterior chamber by meaiw uf the 
incisiuns ehown in Figs. 4 and 5 is also called almpie linear ejdraaioit, 
but the term is not appropriale for most of these incisions. A true 
linear inciidon through the oomea must occupy the plane of one of its 
meridiaoB— that is, a plane which paeaeB through the center of the 
" e of the coroea. Such an ineisioD would neceaaitate intro- 



Isucet would endanger the posterior capsule of the lens. A linear 
incision might resemble the Hut-curved incision shown in Fig. 4; the 
line shown in Fi^. 5 [lassing tianHversely over the cornea would also 
reprexent a linear inciition. Am a rule, however, the keratome is intro- 
duced into the anterior chamber in such a way that the wound coin- 
cides with a parallel of the comea, and therefore reprexents a Bat 
inclijion or curved inciision with variable d^^^ea of convexity, as, for 
example, the incision at the lower border of the coi'nea shown in Fig. 5. 

This method of removing portions of the cataract also 
requires great care to prevent rupture of the zonula or 
laceration of the posterior capsule and the escape of 
vitreous into the wound. This unfortunate accident may 
even follow primarj- incision if the operator is not careful 
to avoid lateral traction of the lens in performing the 
operation. If the vitreous appears in the corneal wound 
in the form of a transparent bead, the operation must be 
terminated at once and a dressing applied. If this is 
done, a small quantity of vitreous may return of its own 
accord. 

After the cataract has been removed in this way a 
heavy dressing of cotton, ad Jiesive-pl aster strips, and a 
roller bandage, usually a double one, must be worn for 
two days. Ai the end of every twenty-four hours the 
surgeon must determine whether atropin is necessary to 
keep the pupil dilnt^l, and how niucn is requiri'd. In 
children, whi> always try to rub their eyes, the eye that 
has been operated upon must be kept well tandaged for at 
least a week. 
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If the child is somewhat older and has the sense to I 
submit t« rest and the application of a bandage, the treat- I 
ment by discission may be abandoned in favor of the J 
senile linear extraction — i. t., extraction of the cataract ] 
through an incision like those shown in Figs. 4 and 5. 

Without previous dilatation of the pupil by atropin 
the eye is cocainized, the lids and surrounding skin 
cleansed with soap and bichlorid solution," and, after the 
conjunctiva] sac has been flushed out with a 1 : 5000 solu- 
tion of bichlorid or with sterile salt solution, the stop- I 
speculum is applied and tlic cornea at once opened by I 
means of one or the other above-mentioned incisions. 
The keratome may also be introduced from above ; but as 
a rule it will be found most convenient to introduce the 
instrument on the temporal side, as shown in Fig. 4, the 
globe being steadied by seizing the conjunctiva with the 
fixation-forceps near the corneal margin, at a point oppo- 
site the entrance to the wound, as shown in Plate 6. In 
carrying the keratome forward the point must always be 
directed toward the axis of the eye. The opening of the 
anterior capsule may be effectetl by introducing the kera- 
tome into the lens at once or, better, by withdrawing the 
instrument after the corneal incision, which should be 
5 to 6 mm. in length, has been made, and afterward opening 
the capsule by a fairly liberal incision with a cystotome 
(Fig. 40), as will be more accurately described later in 
connection with operations on senile cataracts. In this 
procedure also great care must be exercised to avoid lateral 
dislocation of the lens, so as not to lacerate the zonule of 
Zinn. As a rule, the opening of the anterior capside is at 
once followed by the escape of part of the cataract into 
the anterior chamber. The next step consists in evacuating 
the entire cataractous mass with the spatula, as has 
already been exiilaintHi. Small remnants may be left to 
be absoriied. The after-treatment is the same as that 
of incision following discission. 
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(b) Operation for Total Soft Cataract of Adults. 

The cataract is removed ia the manner just describ* 
by means of a corneal incision ("simple linear extrac- 
tion ") whenever the age of the patient and the appear- 
ance of the cataract are such as to make it pnibable that 
the cataract does not contain a nucleus or a small one. 
The presence of a nucleus can sometimes be recognized 
under strong lateral illumination by tlie presence of a 
denser opacity in the central portion of the lens, particu- 
larly in patients over thirty-five years of age. If the 
presence of a nucleus is demonstrated, or the age of the 
patient is such as to render its presence probable, a curved, 
and correspondingly larger, incision is made at the edge 
of the cornea, either with a kcratome or with a Grafe 
cataract -knife. The operation is exactly like that for 
senile cataract without iridectomy, to which the reader is 
accordingly referred. 

Soft cfttaracts in middle-aged patients, particularly in women, are 
Bometimea complicated with, iritic depoHits on ibe jioMeritir wall of the 
cornea, witli Hj'nechue, and without the eye exhibiting nay other dis- 
ease — no redn€«s or irritation. Such a condition ia, according to my 
experience, no contra-indication to the operation. .4b a rule the 
deposits disappear after the operation. 



(c) Operation tor Traumatic Cataract. 



Up to the age of thirty-five to forty years, the peri< 
when nucleua-iormatiou begins to be markeil, this opera- 
tion ia also performed according to the method described 
in the preceding paragraph — i. e., the cataract is removed 
through a corneal incision of varying size. 

If the anterior capsule has been opened by the injury 
and the wound lias tailed to close, causing the escape of 
cataractous masses, exactly as after a discission when the 
operation is performed on a lens that is not opaque or only 
partially so, nothing more is required except an incision 
to the anterior chamljer. If, on the other hand, the 
anterior capsule has only sustained a slight injury and the 
wound has closed, a form of cataract in every respect 
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resembling ordinary spoutaiieoiis catanict may develop, 
and the operator will be forced to o|»u the anterior 
capsule. The same thing often happeno wlien a small 
foreign lK)dy perforates the lens completely or becomes 
embedded in the posterior capsule without injuring the 
structure. 

When a splinter has passed completely through the 
lens, as not infrequently happens, total cataract, as a rule, 
develops sooner or later. In very rare instances — I have 

fersonally observed such a case — the lens remains clear, 
n operating on such a lens after it has become completely 
opaque, much greater care ia required than in cases iu 
which the posterior capsule is intact ; for the wound of 
the posterior capsule, even though it may be small and 
may have existed for some time, so as to make it probable 
that cicatrization has taken place, is apt to re-open — ac- 
cording to my experience — and allow the vitreous to 
escape into the wound, thus bringing about a most unde- 
sirable complication. It seems that under certain circuni- 
Eitances the wound in the posterior capsule enlarges, and 
even when the original opening is small, the prolapse of 
vitreous may be quite considerable. 

In order to minimize this danger it is advisable to keep 
the eye under the influence of cocain for some time before 
the operation — that is, to instill 1 drop of a 3 |>er cent. 
solution of cocJiin every five minutes for one-half hour, 
because the intra-ocular tension is thereby diminished. It 
IB also advisable, as in every case when an esca])e of 
vitreous ia to be feared, to tell the patient, during the 
operation, to keep his eye directed straight forward — that 
is, in the primary position, and ia rotate it as little aa 
possible to the side or upward, because rotation of the 
eye, by increasing the pressure of ihe external eye-rouscles 
which are put on the stretch, cau.ses an increase in the 
intra-ocular tension and brings with it the danger of 
escape of the vitreous. For this reason a cataract of this 
kind is best extracted through an incision in the temporal 
or lower half of the cornea. 
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In these cases there is also a sijecial iDdication for the 
strict observance of every rule of antisepsis and asepsis 
before, during, and after the operation. 

If a foreign botiy, after passing through the lens, 
bccomoB embedded in the back of the eye and can not lie 
removed, and the eye remains free from inflammation, the 
removal of such a traumatic cataract is indicated in spite 
of the existing complicatiou, not so much (or the purpose 
of restoring the eyesight, as to avoid any evil conse- 
quences that a cataract of this kind may give rise to by 
becoming over-ripe (dislocation into the anterior chamber 
or into the vitreous). 

It is to be remembered that by removing a. cataract the 
eyesight may be restored to a considerable degree even 
when the splinter, which may be a particle of copper or 
of iron, remains embedded in the eye ; and if the foreign 
body becomes well encysted, vision may be preserved for 
some years. 

If, as rarely happens, a particle of copper or stone 
becomes embedded in the lens, it should be allowed to 
stay there if it is well tolerated imtil the lens has become 
complet<^!v opaque, when the foreign body is removed 
along with the cataract. But if the foreign body in the 
lens is of iron, it is better to extract it as soon as possible 
with the large magnet (see Magnet-operation) and to 
operate on the cataract later. 

Traumatic cataract may also be produced by a severe 
blow on the eye lacerating the capsule of the lens. The 
laceration usually occurs in the equatorial region of the 
lens. This also, as a rule, leads to total cataract ; at the 
same time, however, the neighboring zonule of Zinn is 
also torn. This complication, which has a very import- 
ant bearing on the operation, is not always easy to recog- 
nize ; but it may manifest itself by the appearance of a 
small portion of vitreous making its way from behind the 
iris into the pupil, which is often somewhat distorted, and 
this prolapse of the vitreous can be recognized under 
strong lateral illumination and, if necessary, with the 
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of a kns. The iris is forced away from the lens at the 
currespoDtling point. Laceration of the zonule of Zinn, 
when of considerahle size, often manifesto itself by slight 
tremor of the lens, which at the same time may be some- 
what decentered — i. e., displaced toward the side opposite 
the laceration. Finally, there are cases in which the iris 
b torn from its ciliary attachment before laceration of the 
zonule of Zinn takes place, so that the absence of the 
ztmute can be seen directly through the black opening 
formed by tlie iridodialyaia, it being impossible to see the 
fine radiating fibers of the structure, either with the 
ophthalmoscope or under lateral illumination with a mag- 
nifying lens. 

Whether laceration of the zonule is diagnosticated or 
only surmised, the danger of prolapse of the vitreous, 
which infallibly forces its way into the corneal incision, 
must be kept constantly in mind when operating on h 
traumatic cataract produced by the violent impact of a 
blunt body. A cataract of this kind should therefore, 
whenever possible, be extracted by the operation of discis- 
sion with two needles, without making any corneal incis- 
ion. The discission wound in the capsule should be 
very small, ho as to prevent the escape of a lai^ quan- 
tity of lenticular material into the anterior chamber and 
the development of glaucoma. If, owing to the small 
size of the capsular opening, absorption is interrupted 
because the cells of capsular epithelium sometimes cover 
up the gap, a second or third aiscission through the same 
opening in the capsule may be cautiously performed to 
remedy the trouble. Although this method is slow, it is 
very much safer than any other and is to be recommended 
above all others in these cases. 

Whether the cause of a traumatic cataract lie one or 
the other of tlie above-mentioned factors, it may be par- 
tial and may never become total. If the partial cataract 
interferes with vision, as is sometimes the case, for exam- 
ple, when it forms a figure like a rosette at the posterior 
pole, and if the vision of the other eye is feeble and it 
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Ixicomes necessary to refltore tlie vision of the iiijiii'e^ eye, 
tile procedures to be described in the following seetiuQ 
to be adopted. 



(d) Operation for Partial Stationary Cataract. 






Partial cataract, which does not go on to complete 
clouding of the lens, is usually treated while the patient 
is still young. 

Lamellar Cataract. — This is the most frequent and 
therefore the most important example of the class. It 
develops chiefly in children suffering from convulsions 
and rachitis and is almost always bilateral. The charac- 
teristic features are an anterior and posterior layer of 
opacity surrounding a nucleus of variable size, which ia 
either clear or only slightly opaque. When the nucleus 
is large, the opaque layers are near the capsule of the 
lens; when it is small, the capsule is separated from the 
opaque portions by a broad layer of clear cortical matter. 
The opacity of the two layers, the edges of which m^ 
overlap like segments of a sphere, may be of a variable 
degree of intensity. When the opacity is only slight, the 
eye is not impervious to direct light and the individual's 
vision is only moderately reduced. There are cases in 
which the opacity is so slight as practically nnt to inter- 
fere with vision at all ; in such cases we may speak of a 
rudimentary lamellar cataract. As a rule, however, the 
ojwicity is such as to impair the visual power, especially 
if the child is going to school and there is a considerable 
demand on the eyes ; for this reason children with lamel- 
lar cataracts, present themselves for treatment during the 
school years. 

The best treatment, as a rnle, consists in removal of the 
lens, because optic iridectomy, which will be mentioned 
later, frequently leaves the eye with incomplete vision, 
and the success of the procedure under certain circum- 
stances may be diminished by the fact that later, as the 
patient becomes older, the cortical layer, which np to that 
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time bad remained im affected and which through the 
iridectomy becomes ai;ee.^ible to the rays of light that 
enter the eye, gradually becomes more and more opaque ; 
although, as a rule, the opacity in thia variety of cataract 
reniainB stationary until extreme old age and is limited to 
the zone between the nucleus and the cortex. Iridectomy, 
however, can only be performed in a comparatively small 
group of cases, in which the lamellar cataract is small 
enough to leave n>om for the rays of light to enter the eye 
after the iridechimy has been performed. In the great 
majority of perinuclear cataracts radical operation by re- 
moval of the lens is indicated. 

This operation can be performed in one of two ways : 
either by discission followed by a short incision of the 
cornea, or by immediate removal through a large curved 
incision. The latter method is adapteii only for old per- 
sons in whom a hard nucleus has already formed. These 
cataract patients retain feirly good vision long after they 
have passed middle age ; gradually, however, the opacity 
of the lamellar catarai^t or that of the nucleus increases 
and the patient is unable t» work. The cortical layer, 
unless it has become cloudy from senile cataract, adheres 
to the capsule and has to be absorbed later. In child- 
hood, on the other hand, which is the time when most 
lamellar cataracts are removed, the proper treatment is 
discission, because it at once induces opacity and softening 
of the cortical layer and of the nucleus and thus permits 
absoiption to take place. In most cases, however, the 
swelling of the cortical masses forces the nucleus, after it 
has become more or less cloudy as the result of the discis- 
sion, through the o[)ening in the anterior capsule either as 
a whole or in fragments, so that the latter occupy the 
anterior chamber, and it is then advisable to make an 
incision in the cornea and evacuate the cataractous mass 
in onlerto shorten convalescence. In very small children 
and in larger children who are unmanageable it is of 
course wiser to avoid a corneal incision as much as pos- 
sible and, whenever it is feasible, to be content with mere 



inuisioM and absorptiou. If, iiiiwever, it Iwcomes neces- 
sary Ln relieve tLe teusiun in the anterior cliamber by 
evucuatiug its coutents, it is best to muke a sbort incision 
not more than 5 to mm, in length between the edge and 
the eenter of the eoruea. 

The individual steps of this uroeediire have already 
Ih'lm descrilK'd, and it ia evident that tliey must be carriea 
ctiit with due observauoe of antiseptic precautions. 

Wiieuever in the case uf older children it becomes 
necessary to remove the lamellar cataract without loss of 
time, as for example, in order not to keep the child out 
of school too long, it is advisable to divide the anterior 
capsule along with the anterior cortical layer by a liberal 
incision, which should even be carried into the nucleus so 
as to admit the aqueous humor. This is a l>ett«r pro- 
cedure in such cases than discission, performed with one 
needle in the manner already describetl, and is d(me with 
two Bowman's discission needles (Fig. 56). The two 
needles are inserted opposite the peripheral portion of the 
cornea, as shown in Plate 4, for tlie secondary operation 
on cataract ; the points of the needles are then brought 
close t*)gether and introduced into the lens and then 
separated again, at first in a hori7.ontal, and then in a 
vertical direction, so as to make ijuile a large and deep 
crucial incision. The ohjret of using two needles is to 
avoid dragging the lens about and thus tearing the zonule. 
For the sake of greater security, if the child has not been 
chloroformed, wbich is as a rule an unnecessary pt&- 
cautifin, it is advisable to have an assistant to steady the 
eye with a fixation-forceps in order to guard against any 
laceration thn>ugh sudden movements of the glol)c. This 
is not shown in Plate 4. 

In perTonninf; diwruieinn with Bowiuan's needles it is very importaol 
to nee Ihut the needles are properly const nieled. Niiwadnys needle* 
nre manursctared which do not pneseia the chief advanlAge nf Bow 
man's neeilles — namely, tliat of preveutinK the escape of aqueous humor 
during the opemlirin. This is neeomiifished hy inuking the i 
(hick enough so that (he ptirt tnlmeaiatcly behind the point 
ple(«Iy occliides the wound as (he needle ia thrust through the 
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Even if the lalter is not introduced as far as the stop (Fig. 6 (a) 2), 
the wound is snupused to be tloscd not bv the Ht()]i, lint hy tJie shatl 
between it and the point, which njust be thieker than the point at its 
greatest width. X» soon aa the [mint has penetruted the comea, the 
.ahult (between 1 and '2} should at oncecoiu- 
pletel? occlude the wound. For in the case 
of children it m&j happen liiat the needle 
can not be inserCed as far as the stop in this 
opelntion, and the stop can not therefore be 
i»ed an an obturator. If Ihewound isurop- 
erlyoccludedbytheneedle,thenorma] depth 
of the anterior chaiaber is preserved and the 
distancebetween the tens and the cornea does 
not change during the operation. But if 
the needle Ih not properly constructed, aa 
shown in fig, (i (b), the large wound made 
\!j such a lance^baped instrument will not 
be occluded by the posterior portion of the 
needle, the aijueous humor eBcapea along 
the sbiift as soon as the edge of the needle 
W paeaed the cornea, and the lens at once 
approaches the cornen. Under such uir- 
cumBtancea it is quite impossible to intro- 
duce the needle as far as the stop, so as to 
nwe it to occlude the wouiid, because by 
4uing so the needle would he thrust too far 
into the Ien& The aqueouH humor accoi'd- 
ingly continues to escape and, if discJs'iun 
» performed under such circnnisiMticea, 
there in great daneer of Itnring the pos- 




^rior capsule also, because the lens rapidlf 
advances toward the comea, es|jecially if 
the child begiua U\ cry. An injury to the 
posterior capsule is a very serious btundei' 
in this opetaliim and brings its ownpiin- 
itdiment when the operator \» later obliged 
to puncture the anterior chamber; for soi 
Jbroe its way into the wound, which can n 
but a very grave complication. 

When instead of Bowni ' 
bperalion, as for e 
constantly tested »r 



.DBtracted 



Liud (greatly magol- 



crludB t: 



.psular knife is used for this 



As soon as the capsule and the lens substance have thus 
been freely laid open, tlie lenticular material b^ius to 
become cloudy and rapidly swell?. Rut hy keeping the 
pupil dilated so as to pi^vent the formation of synechise 
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it is quite safe to wait until either the teusion increases or 
a considerable quantity of gray cataract material lias 
entered the anterior chamber, including within it the more 
or less fragmented and opaque nuclear portion. The 
more the anterior chamber beoomes filled witli this grayish, 
translncent masfi, which resembles glue, the more easy 
will be evacuation with a keratome incision as sketched in 
Fig. 4. If necessary the puncture may be repeated if 
the first does not suffice to clean up the pupillary region. 

If the teusion becomes increased during the course of the 
treatment, the condition may be corrected by making a 
small puncture of the cornea with a narrow keratome or 
linear knife and, if necessary, repeating the operation. 
A rise in tension should never be regarded as an imme- 
diate indication for iridectomy. In fact, iridectomy, as 
has already been intimated, is to be excluded on general 
principles in the case of young patients. If the iris 
glides into the wound after incision of the anterior cham- 
ber, it must be at once replaced with a spatula and con- 
traction of the pupil brought about by instilling physo- 
stigmin. If an anterior synechia forms in the corneal 
opening it can be divided later in the manner to be 
described. 

Finally, it is necessary in most cases, in order to obtain 
as good vision as possible, to perform discission on the 
posterior capsule and any remaining cataractous material ; 
this is done in the same way as a secondary operation for 
cataract, which will be described. 

The entire duration of the treatment when discission, 
combined with corneal incision, is used may be from six 
to eight weeks. If discission is used alone, without punct- 
ure, the treatment may last even longer ; but the most 
important consideration iu these cases is to choose the 
safest and not the shortest method, esjwcially as most of 
the children have plenty of time and the danger of pro- 
lapse of the vitreous into the wound must be specially 
guarded against, because in children it is usually followed 
by bad recovery with iritis, cyclitis, and distortion and 
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occlusion ol" the pupil. The different operations mnst not 
be performed in too rapid succession, else there will be 
danger of iridocyclitis. It is also advisable not to operate 
on both eyes at the same time, because, if the child should 
be unfortunate enough to contract a disease — anch as 
Bcariet fever or diphtheria — accidentally, or the wound 
should become infected, both eyes might be destroyetl. 

It is most important in these caues of lamellar cataract 
to secure smooth recovery, with a n)und, perfectly mov- 
able, clean pupil in correct position for the reason, even 
when recovery is ideal, the visual power quite frequently 
lurns out to be only moderately good {from ^ to |), 
although there does not seem to be any cause for this want 
of success. Ultimate vision of ^ constitutes a disability. 
If before the operation the patient had a visual acuity of 
i, and it is not increased by the operation, the removal 
of the lens has been of no benefit to him ; for he has been 
deprived of his accommodation and will require a thick 
convex glass (cataract glass) for distinct near vision, and 
most patients who have to be operated on for cataract find 
til is very unpleasant. 

If, therefore, in a case of lamellar cataract the indi- 
vidual still has a visual acuity of J to ^, an operation is 
permissible only if thei-e is some certainty that it will be 
followed by an uninterrupted recovery and a fairly good 
result ; otherwise it would be better not to oi>erate, for 
there is always a possibility of more favorable conditions 
fcr its removal developing later. 

Aa a rule the opacity of a lamellar cataract and the 
reduction of vision are nearly the same on the two sides, 
but in some cases there is a difference. In such cases it 
is well to operate on the worst eye, and not to interfere 
with the other if near vision is still fairly good, bo that, 
if the patient happens to loose his reading glasses, he ia 
not entirely helpless so far as near vision is concerned. 

The same treatment as ft>r lamellar cataract is indicated 
for other stationary, partial cataracts in young individuals, 
finch as spindle cataract, anterior and posterior polar cata- 
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ract, etc. Theae forms rarely come to operation. With 
regard to anterior polar cataract, which occasionally pro- 
duces a distinct increase of the white discoloratioti at the 
anterior pole in the form of a pyramidal cataract, it is evi- 
dent from what has been said about capsular cataract that 
it can not be removed by itself, as by scraping, for example, 
beoinse it b a capsular cataract and is therefore under- 
neath the capsule. Small opacities of this kind do not 
interfere with vision enough to require operation ; large 
anterior capsular cataracts, whicli obstruct the greater 
portion of the pupillary region, must be treated either by 
doing a small optical iridectomy or by discission — i, e., 
they must be removed along with tlie entire lens. 

Opacities on the posterior pole of the lens, on the other 
hand, cause a much greater disturbance of vision. They 
are occasionally met in youthful individuals who present 
no other disease of the eyes. Strictly speaking, this form 
of opacity usually belongs to the progressive varieties, but 
it sometimes increases so slowly that it is impossible to 
wait for total clouding of the lens to take place. It is 
better to follow the same line as in lamellar cataract, pro- 
viding there are no complications, such as iritis, vitreous 
opacities, choroiditis, or retinitis, to contra-indicate such 
a procedure. 

(ej Operation for Senile Cataract. 

The following points in the interesling luHlory of opentlion for 
senile cataract are worthy of notice : 

Until the year 1745, when Jaques Daviel (1696-1762] first removed 
K citlaract from the eye, an optmlion for cutaruct consialed not in j 
removing the cloudy lens from the eye, but merely in getting it out of J 
the way, either by means of (he so-called catatac't puncture, by wluch ' 
it was pushed down into the vilreoai (depresfiion) or turned over back- ' 
ward liediruOion, couching). Tliis comparatively simple operation was 
usually performed by itinerant "eataract-sticketB." If the operalioo 
was suucesiful the patient, who before had been blind, at once was able to 
see with the aid of a cataract lens. Unfortunately, however, there were 
many cases in which the patient did not long enjoy this happiness. It 
often happened that the lens, after a short time, was again displaced by 
the vitreous body awuming its ori^nal position and again obstructing 
the view, and still mure frequently it liappened thul Ihe operation 
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i willi more or lesH imin and, ultir I 
frequently responsible for the 
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followed by infection or gbiiicor 
mutely, blindness. Glaucoma \ 
(Jefltruction of eyes thai had been t 
this rade mtlhod of puncturing cHUracts vrafl carrirai on in miiny parts 
of Europe until well into the nineteenth century, and is still practised 
hy the natives of India, where cataract is so coiQcnon. For cataract 
extraction it h much more difficult and circumBtamial opention and 
took some time Ui make its way in praclice. 

Daviel extracted the cataract through a corneal incision which took, | 
in from one-half to iwo-thirds ot the lower circumference of the cornea,, 
thus forming a large Sap hh wide as one-half the diameter of iha 
cornea. Wenzel — both father and son — on the other hand, used a flap I 
directed inward and upwaid. Gottloh Aagu« Eichtet, in Gottingea" 
^742-1812], and Beer, in Vienna I1T63-1821), agam made their inci»- i 
ion at the lower border of the cornea with a somewhat smaller flap, J 
although Ricbter raised the question whether it mould not be better tc 
uulce the incision above. The lower incision was, however, unques- 
tionaMy easier of execution, because dnrins the operation the eye is i 
reflexly rotated upwaid as soon as the pain begins. For this reason 

i ; 



Flu. 7.— Flan inclKlon (after Tfeer) ■ a, b, 
Hortaintal lilHiueu^r of the coriien. The 
dotted curved line Indicates the Inner 



most operators made the flap incision below until A. von Griife's 
(seeP^.T). 

For the sake of greater sei 
special knives were devised, 
triangle (see Fig. 119). 

Af^er the inclHlon had been made, the rest of the operation consisted 
merely in opening the capsule of the lenn and delivering the catamct, 
with genlle preiwiire, through the capsular opening, the pupil, and die 
corneal wound. As it was customary, in order to obtain a better view 
of the cataract and assist in its eK^pe, to dilate the pupil with bella- 
donna, prolapse of the iris into the large corneal wound — an accident 
that is veiT apt lo happen with this incision — was stili further fiicili- 
tated and frequently developed even afler (he operation. This increased 
the danjter of wound infection, caused a feidiv position of ihe pupil, 
disturbed the curvature of Ihe comea and, finally, left the eye with a 
tendency to glaucoma. It also happeneil quite frei[Uently tliat the large 
corneal flap, either during or after the operation, would be turned over 
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Fio. 9.— Noyes' Btop-spiwuluni. 

Fig. 10. — tUark'B (WeisBJ atop-speculizni. 

PlO. U.— Weiae' stop-speculum, 

FiQ. 12. — Koster'a »Wp-9peoulum. 

Fio, 13. — Hellinger'a atup-speculuiu. 

The Hlap-8pecu1a ahowu in this nud the following flgure-plates (Figs. 
14, 24, 33, 34) are intruded la illuBtrati; the moat important models 
timilUg the nnmerouB inBtrnmeots of this kind, hoth as reganhi the stop- 
mechauiBm, which in most of them conaiats of a, screw, aud in others of 
A rstchet (Figs. 13. 13, 34), and as regarda the curvature aud the con. 
atmction of the amia of the instruments, which are introduced n»der- 
neath the lids. In a, number of the apetula the latter are prorided with 
a wire (Figs. 9 and Id) or a aolid iilatv (Figs. 11, 14, 33) for protectiou 
againat the lusboa. A anlid plata, however, takea up too much room 
unless it is curved, as in Lang'a newest model (Fig. 33). One of the first 
requirftes of a good apeculura is that it ahall bo possible to close itquickly 
and sure];, so that it can be removed from the eye without difficulty. 



backward by spasmodic cloaure of tbe lida, and tbe bruising to which it 
was thuB suDJected also gave risn to infection and auiipuralicm. In fiict, 
suppuration was not at all rare after the operation, occurring in 5 to 10 
per cent, and more uf the cases. It was u complication that was spe- 
cinll; di-eaded, and thoughtful operators attributed it chiefly to tne 
large size of the flap and to the (act of its occupying a ti^ue poorly 
supplied with blood- vesstls and Ihprcfure unfavorably situated for niitri- 
lion, as it was not difficult to show that similar but smaller Indsiona, ns, 
for example, in iridectomy, showed much less tendency to suppuration. 

The result of this I'eaacjning was that Jacobson gave up the large 
corneal incision and instead incised the lower bolder of tbe sclera ; 
this, however, increased the danger of escape of the vitreous to such a 
d^^ee that the opeiation was found to be impossible eicei'l under pro- 
found anesthesia. 

Albrechl von Griire (1828-1870), of Berlin, who brought about a 
complete revolution in the method of treating a cataract, not only 
transferred the incision to the sclera, btit reduced its size aa much as 
poaiible, which, ot course, made the escape of the cataract more diffi- 
cult. He also tried to avoid the formation of a flap altc^ther bj 
placing his incision as much as poisdble in the meridian of the globe, ao 
iha^ when viewing the meridian from above, the inusion formed a 
straight line. Hence, von Gritfe's incision was called the " linear 
inciaion," and his method tbe "linear extraction" and, in eonlradis- 
tinction lo the already mentioned simple operation, the " raodiHed lineM' 
extraction." As the incision was so very near the periphery, and, 
owin^ to (he small size of the wound, tlie' iris f^t in the way of the 
neaping cataract and suffered more or less contusion, depending on the 
size of the hard nucleus, von Giiife added iridectomy to the cataract 
inci^on ; and in order to minimize the disadvantage of allowing so 
much light to enter the eye, aa well aa to avoid diaflgurement, he placed 



Fig. 14. — Qaupillat stop-NpecuIum with Jointed blades and movable 
end-pLaten. 

Fios. 15, IB. — Desmarres' speenlum, 

FiQ. 17.— Simple wire-»peeulum, sliowing at tlie otlier end Jager'E 
liom spatula fur operatioiis on tbe lid. 

Fig. 18.— Nujes' speculum. 

the iaciaioi) for extraction above, so tliat the iridectomy (colobnma) 
was covered bj tbe npper lid. To insure Kreater uccuraej in making 
tbe incision fie devised a epecial, narrow knife, resembling a Hpesr of 
grasB (ree Fife. 2ti). 

A niirrow blade of tbis kind w 
making this somewhat difficult li 
the eitremitiea by the two hileral tangents of the tiimea (Fig. 8) ; but 
even with Grafe'u knife it was a. difficult feat, after entering at ci and 
advancing the point toward the middle of the pupil, to make tbe wound 
of exit correctly at b. In his desire to make the wound large enough 
the operator was apt to bring the point of the knife out at a point too 
far avny from the corneal margin, thus getting into the dungerooa 
region of the ciliary body ; or, in bis anxiety to avoid the cilimy body, 
he would bring out the knife at a point too near the corneal mawin, 
nnd thus maJie too small an ineision, through which it was difficult to 
deliver the cataract, even after the iris had been excised and the cap- 
sule opened with tbe knife (Fig. 29) introduced by von GHlfe. Thus 
the edcApe of the lens had to be assisted with ^oons, and a good deal 
of the cortical matter was thus scraped oil and remained in the e^e, to 
be either curetted out or "milked out" with the lower lid— that is, the 
operator, after removing the speculum and fixation-forceps, kept up a 
kind of massage of the lad for some time, exerting more "r lew presanre 
on (he lid with the finger, and pushing it from below upward over tbe 
cornea in order to express the remains of the cataract through the 
wound, which would gape of its own accord. Peruonally I have no 
doubt whatever that this milking movement, by expressing' the contents 
of the glands in the lower bonier of the lid. was often a source of in- 
fection ; for we know that the edges of the lids are very frequently the 
most infected part of the eye. Sometimes, when (bis method of millt- 
ing was resorted to, the operalion would terminate most disastroualj in 
prolapse of the vitreous, for the peripheral wound was uncomfortably 

Ah the incLtion was also very ntsr the ciliary body, inflammation of 
the wound was veiy apt to be followed by dangerous cyclitis, caosing 
not only blindness m Oxe operated eye, but not infrenuetilly destroying 
the other eye as well, through sympathetic inflainnuition. 

However, postoperative suppuration diminished, and the fact that 
iridectomy had to be accept^ in this method was less olyectionable, 
because the defect was covered by the iipj>er lid. Owing to the dimin- 
ished curvature of (be incision, the wouncl healing more rapidly, and the 
sbortene<l length of the incision were probably chiefly responsible For 
the better results that were obtained ; for, as we now know, it waa a 
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miKlake to Buppose thai iridectomy diminishes fbe danger of poslope 
alive ioflamiimiion. 

Nevertheless the danger of this incision ca.iised even a partial n 
to the corneal margin, even aiuong man; of von Uriife'G followers, thiia 
giving the inciwoa a certain degree w cnrvattire. Iridectomy, how- 
ever, W8H Tttained. During Ihe seventh and eighth decad«H of the last 
centnry, when the knowledge of antise^isis and asepsis and of the use of 
MiiiiticH and of eocain was gained, ihei'e waH a growing tendency to 
rutum more and more to the old flap inuisi'in and to suppress indee- 
t»niy whenever possible. As the true causes and correct method of 
cimuating suppuration became better known the dread of such a compli- 
cutiiin diminished correspundinglj, Prola^ of the iris, it was found, 
amid be combated hv means of the mioticSj es|>eciiilly physostigrain, 
and it became possible to retain the upper mcision because the pain 
of the operation was practically reduced to zero by the use of cocsin. 

Incidentally it was alw) found that it in easier to get along without 
iridectomy if the incision is so large that it takes in nearly, if not 
quite, one-half of the cornea, and it was also found that Ihe nicisinn 
may safely be quite near the periphery, although it might be sup(xieed 
a prion that these two factors would favor prolapse of the iris. TIip 
reason is that when the incision is large and near the periphery the 
cataract can escape much more easily without any contusion of the 
iris. It is true (hat the iris is momentarily mibjectetl to great disten- 
tion as the cataract escapes through the pupil ; but if il has nut heen 
previously paralysed by etropin it usuallv contracts again vigorously 
and returns into the anterior chamber to its proper position, which it 
will retain if the patient afterward remains quiet until the wound has 
united. Reopening of the wound, however, may at any time be fol- 
lowed by prolapse of the iris, because the aqueous humor washes the 
iris into tlie wound. It is therefore wise to assist rapid closure of the 
wound hy making a conjunctival flap. 

Preparatory Treatment for Operation on Senile 
Cataract, — AU pi^liminary procedures, including exami~ 
nations, must ije carefully carried out with due regard both 
to the patient's general healtti and the condition of the 
eye, as well as its functions. 

With regard to the funeHoaal txnniinatlon, especially that of the 
macula lutea, the following should be home in mind ; In the case of a, 
cataract that has not become completely opaque, although operable, 
central vision (according to Pagensleclier) may he tested by dilating 
the pupil and examining the patient widi the stenopeic slit-hole and a 
strong convex lens, moving it back and forth in front of the dilated 
pupil until the patient finds the clearest spot in tlie lens. The size nf 
ihe finest print that the patient is able to read will serve lo indicate the 
visual power of the macula. This method of examination is useful 
when it in ()oasihle to see changes in the macula through the opacjue 
lena, and there is a doubt in the examiner's mind whether the condition 
of the macula is still good enough to justify operation on the cataract 



OPERATION FOR SENILE CATARACT. 

If ihe jiatient u inlelligent, Pa^nKteober believeti that the behavior 
of Purltinje'a TaHcular figure will liidicale the funi'tiunal condilion of 
the macula, even when the lena in completely opaque. 

As regards the general condition, it is, above all, im- 
portant to examine the urine once or twice for albumin, 
taking a specimen of the urine passed tetween 10 and 12 
o'clock in the morning, as well as for sugar, talcing for 
the latter purpose a specimen of urine passed between 3 
and 4 o'clock in the afternoon, after a meal containing 
carbohydrate and sugar. 

Fever, even of a very slight degree, is a contra-indica- 
tion. 

It is especially important to examine a patient with a 
cataract for the presence of suppuration in any part of the 
body {1^-ulcer, eczema, fistula of any kind), and for any 
Spot on the skin that may become the starting-point of 
erysipelas (fissures behind the ears and at the nose, etc.), 
All such sources of wound-infection must be rendered 
tQQOcuous, either by curing tliem or covering them with 
an antiseptic dressing before the operation is undertaken. 

The most dangerous form of suppuration for a cataract 
patient is suppuration in the lacrimal sac. Even a 
mere purulent catarrh in its structures suffices to cause a 
most destructive infection of the cataract wound. Mere 
external inspection of the eye and pressure on the lacri- 
mal sac are not sufficiently accurate methods of determin- 
ing whether the lacrimal passages are normal ; it is 
much better in every case to inject fluid into the lacri- 
monasal duct, as explained on p. 56, and to carry out 
the other procedures advised at that place. This injection 
of the lacrimonasal duct (the technic of which will be 
more accurately described in the section devoted to Opera- 
tions on the Lacrimal Apparatus) may be perfitrmetl the 
evening preceding the operation or in the morning, imme- 
diately before beginning the operation. 

The conjunctiva also must be carefully examined, as 
conjunctival catarrh may be quite as dangerous as eatarrh 
of the lacrimal sac. Conjunctival catarrh, to which old 
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persons are an predisposedj must first be removed. 
tlie conjunctiva merely appears somewhat suspicious i 
should be treated prophylactically, at intervals of twenty- 
four hours, with a 1 per cent, sohitioii of silver nitrate, 
especially if tlie dressing (presently to be mentioned) 
shows the presence of some secretion. [A 25 [ler cent, 
solution of argyrol, or 20 per cent, solution of protargol 
is even more valuable. — En.] 

Blepharitis is also a contrH-intlication ; when it is only 
moderate, however, the operation may be performed, pro- 
vided an ichthyol dressing is used. 

The operator must never foi^t to test the intra-ocular 
tension several times in every case of cataract. If the 
tension is found to be heightened from time to time, even 
if the increase is ouly small, iridectomy should be per- 
formed first, and the treatment with miotics kept up until 
the tension has become normal, for glaucoma following 
an operation fiir cataract is a grave condition that is often 
dtfKcult to correct. 

Exaniiuation must also include the other eye in every 
case. If it shows signs of disease, especially of iridocy- 
clitis or glaucoma, such conditions must first be removed. 
If it is phthisical and sensitive to pressure it is better to 
I>erform enucleation first, especially if tlie phthisis haa 
follow-ed an injury or operation. An eye which, owing 
to cyclitis, is in danger of producing sympathetic disease 
of tlie eye neetling operation, or has already produced 
such sympathetic disease, or only sym])athetic irritation, 
ought to be enucleated before the other eye is operated 
upon, if it is blind or has defective projection ; and enu- 
cleation should take place about six to eigiit weeks before 
the cataract extraction. This is because the cataract 
operation may convert a mere sympathetic irritation into 
sympathetic mfiammation. 

In addition there arc certain other preliminaries to be 
observed before an operation fijr catanict : 

1. A bath for cleansing purposes, or even several, if 
1 the case of dirty patients. 
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2. The eyelasiies should be carefully cut oft* without 
injuriug the skiu of the eyelid, uud the eyebrows must be 
either trimmed or shaved ; the latter especially in the case 
of dirty persons. This should be done an hour — or imme- 
diately — before opera tiny. 

3, On the evening preceding the day of operation the 
eyv to be treated should be bandaged, and the bandage 
must remain in place until the operating i)eriod, being 
moistened from time to time with a 1 : 5000 solution of 
bichlorid of mercury. This preparatory bandage has the 
following advantages : The patient's sensitiveness to 
bichlorid of mercury is determined ; for it is well known 
that there are individuals in whom even a small quantity 
of very weak biehlorid-of-mcrcury solution produces a 
dermatitis, which often discharges for days in a most 
unpleasant niauner, even if the use of the remedy is at 
once discontinued. A dermatitis of this kind, surround- 
ing an eye from which a cataract lias been extracted, is 
capable of seriously endangering recovery. If on tlie 
morning after the moist bichlorid bandage has been applied 
the skin appears in the lea^t nxldened, operation must be 
delayed until the skin has become normal ; and in such a 
case the use of bichlorid of mercury must be avoided, 
both before and after the operation, simple sterilized water 
being substituted in its stead. 

The trial bandage also sliows whether there is any con- 
junctival secretion, which, if present, will be found on 
the ootttm pad that covers the eye. In such a case the 
operation is also postponed until the catarrh has been 
cured ; or at least, if the conjunctiva shows but little 
catarrhal change, it is jjainted once or twice with a 1 per 
cent, solution of silver nitrate as a matter of ])recaution. 
[Argyrol or protargol may be used. — Ed.] 

The chief advantage of the preliminary bandage is that 
it makes it easier to secure thorough cleanliness of the skin 
of the lids and surrounding parts before the operation, 
because these parts are softened by the moisture of the 



lock. 

Fm. 31. — Fiiation-foteeps without a. lotk. 

Fia. 29,— Noyaa' curved fiifttion-fureepa witli a lock, 

FiS, as.— Fiiie-tODthed forceps. 

FijcatioH-foroepa should be broad in front autl provided witJi teeth, 
which should not be too sharp, so as not to te&r through the conjunctiva, 
and (hus defeat their purpose. If the cuigiiactiva is friable, the iustru- 
mcnts illustrated in Fig. 19 or 20 may be used. 

[The editor doubts the necessity and even the wisdom 
of a preparatory bandage as described. It is apt to dis- 
turb the rest so miicli needed during the night prior to 
the day of operation, and tends to encourage hyperemia 
of the conjunctiva. If it is used the pad should be 
soaketl in boric-acid solution or sterile water, because 
many patients will not tolerate a sublimate solution. — 
Ed.] 

4. The bandage having been removed immediately be- 
fore the operation, cocain is instilled into both eyes to 
guard against the disturbing accident of reflex closure of 
the lid, in case a drop of fluid of any kind accidentally 
gets uito the other eye during the operation. All that is 
necessary, as a rule, is to instil 5 drops of a freshly boiled 
3 per cent, sijlution of cocain at intervals of three minutes, 
[or 3 drops of a 4 per cent, solution of cocain at intervals 
of five minutes. Some operators prefer a 1 per cent, solu- 
tion of holocain. — Ed.] In the case of patients with little 
self-control, and in cases in which, owing to marked my- 
opia, for example, prolapse of the vitreous is to be feared, 
it is well to instil a drop of a 3 to 5 per cent, solution of 
cocain every three minutes for one-lialf hour. To pre- 
vent the cornea from getting dull and opaque, the eye is 
covered with wet cotton while the cocain is being instilled, 
[The e<litor prefers not to make such frequent instilla- 
tions of cocain; in spite of all precautions they tend to 
cause opacity of the corneal epithelium, and encourage 
subsequent collapse of the cornea. — Ed.] 

5, AH the attendants whose fingers come in contact with 
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the o[>erative field ahiiuld disinfect tlieir hands with soap, 
hot water, it sterilized brush, 60 per cent, ^ilcohol, and, 
finally, bichlurid of niereury and trichlorid of iodiii in 
the strength of 1 : 1000. As, however, it is not always 
[Ktssible to be quite certain that the hands are sterile, it la 
always liest to adopt the rule not to touch the operative 
field with the fingers, but only with sterile instruments, 
and not only during and after the operation but also be- 
fore the operation, while cleansing the parts in the manner 
now to be described. 

6. The next step is the cleansing of the operative field : 

{(t) All the external skin covering the forehead, cheek, 
and nose, as far as the edges of the lids, to be waslied 
first with the tincture of soap and hot water, then with 
alcohol, and iiiially with a 1 : 1000 solution of bichlorid 
of mercury, the cleansing with all these materials being 
done with cotton pledgets. The preliminary softening of 
the skin by the wet bandage materially facilitates this 
laving process. 

Tlie cleansing of the edges of the lids, which must be 
performed cautiously but thoroughly, is of the utmost 
importance. 

(i) Next the conjunctival sac is thoroughly flushed out 
by pouring a 1 : 5000 solution of bichlorid of mercury or 
carefully sterilized saline solution from a suitable vessel 
on the everteci lids and transition folds, rubbing the parts 
at the same time with small pledgets of sterilized gauze; 
or glass rods tipped with cotton may be kejit ready for 
use as sterile sponges, and these may also bo used for 
cleansing the conjunctiva by thoroughly wiping all the 
folds of the membrane. After the lids have been re- 
placed, the bulbar conjunctiva, the inner canthus, and 
especially the region where the cataract incision is to be 
made, should also be gently wiped oflf and irrigated. The 
edges of the lids must be once more carefully wiped qEF, 
beoiuse the manipulation during eversion may have ex- 
pressed some of the contents of the Meibomian and otiier 
glands in the edge of the lid. 
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If there ie a dacry oaten obis without bo much secretion 
as would necessitate extirpation, the upper and lower 
lacrimal eanaliculi must be closed with the galvano- 
cautery, as <le9cribed on page 58, after which the inner 
canthus is once more fiushed out. It is important to begin 
the operation immediately after the cleansing has been 
completed, because the oocain anesthesia soon disappears. 
As the cleansing of the conjunctival sac produces some 
reddening of the raucous membrane, the anesthesia rapidly 
disappt-ars and can not be maintained by the further addi- 
tion of cocain unless adrenalin is instilled at the same 
time. The patient's head, especially the hairy scalp, 
having been covered with sterilized gauze so as to leave 
only the eye and its immediate neighborhood exposed, and 
the operator, having satisfied himself that the light falls 
on the operative field from the right direction, and that 
the electric light is ready for any emergency — the latter 
being the exclusive source of illumination on dull days — 
each attendant takes up his proper position and begins his 
duties, and all is tlien in readiness. As regards the posi- 
tion of the operator and his assistants, it is obvious that 
the operator, who always stands at the patient's head and 
operates on the right eye with tlie right hand and on the 
left eye with the left hand, mnst have the most comfort- 
able position. If lie ia not ambidexter lie will have to 
stand to the left of the patient >vhen operating on the 
left; eye. 

One practised assistant is indispensable, and a second is 
much to lie desired. The former, wlio stands iacing the 
operator, manages the lids and, if an iridectomy is to be 
performed, steadies the bulb. 

The larger the corneal incision and the more it resem- 
bles a flap incision, the more important it is to hold the 
lids well apart. If a stop-speculum, like those illustrated 
in Figs. 9—13, is used, the assistant must hold it tigbily 
by its peripheral extremity so long as it remains in the 
eye, and keep it away from the globe so that, if the 
patient winks, the lids will he unable to exert injurious 



132 OPERATIOm OS THE EYE. 

FiuH. 24-31. — lustrumetits required for an operation on senile cata: 
Other instruments uf thu same kiud muy, of cuurse, also bs need. 

FlO. 21. — -von (Jrfifi) speiiulum. 

Fig. 25. — Yon Orafe flxiitiuu-forccpa with luck. 

FiO. 26.— von GrSfe calaiact^knife. 

Fig. 27. — Iridectomy forceps. 

Fio. 38. — Iris acisBan, cjrved. 

Fig. 29. — von Grafe cystotome. The other end of the instrnment is 
pFovidod with a metal scoop, to lusiel iu the escape of the ealorout. 

Fig. 30.— Gennan-silvar spatula for replacing the iris, etc. 

Fig. 31.— Weber wire-loop. 

Even when the operator inleada (« culmct without porfomiing au 
iridectomy, the iridectomy iimlrnmeiits— forcoi« and scisaors— muat be 
kept iu readineaa. The combination ot cystotome and scoop is not to bo 
adriaed, because in usiikg the cystotoiuu the operator is apt to touch 
something with the siraop end. It is better to use the cystutome (Fig, 40) 
and the Bcoop (Fig. 35) separately. 

The wire-loop should ho laid out ready for use at every oporatiou. 

pressure on the eye. Many operators prefer to have the 
lids held apart with single specula or retractors, as, for 
example, Pellier's instrumeut (Fig, 32), especially when 
they operate without iridectomy. Others merely have the 
assistant draw the lids apart. In that case the assistant 
should cover the fingers tliat he uses for that purpose with 
sterile gauze, to enable him to get a firm grip of the lids. 
Uuless his fingers are verj- slim, however, they are apt to 
be in the way, and, as a rule, a properly handled lid- 
speculum is to be j)referred. 

If the assistant i.s to hold the speculum in the way that 
I have described he must pay attention to the following 
points; He must not go too far in his effort iu hold the 
speculum away from the eye, to protect the organ from 
injurious pressure by the eyelids when the patient shuts 
bis eyes tightly, for fear of the instrument suddenly and 
entirely slipping out from under the lids, especially when 
the lids are rather long and flaccid, as such an accident 
would be followed by unpleasant consequences. .Again, 
during the delivery of the cataract, wJien slight pres-siu? 
on the globe may under certain circumstances be dcgirable, 
he must relax his hold on the speculum, but not relinquish 



it. In onler to be able to do do all these things properly 
the assistant who is charged with this duty must have a 
firm footing — for the work he has to do ia of a most par- 
ticular kind. The second assistant, who stands by tlie 
side of the operator, hands him the instruments, taking 
great care to avoid contamioatiug any. If uecesaary, he 
also looks af^r the electric lig^ht; although it ia better to 
have this duty attended to by some one else. Finally, 
some one must hold the patient's head, taking care, of 
course, to keep his or her hands under the gauze covering. 

Instruments, sponges, dressing-material, etc., should be 
laid on a small operating table, close to the patient's head. 
During the entire operation water should be boiling in the 
immediate neighborhood, so that an instrument may be 
plunged into it at any time, if necessary ; for, in spite of 
the utmost precaution, it may happen to come in contact 
with something outside of the sterile operative field and 
have to be at once sterilized again. 

The patient lies on his back, either on the operating 
table or on his bed, with his head slightly raised and in as 
comfortable a position as possible. The operator, having 
provided himself with a mouth-mask, which I have now 
used for two years, gives him the necessary instructions, 
telling him siiecially not to hold his breath during the 
operation and not to bear down. The mouth-mask makes 
it possible to talk to the patient quietly ; and if the latter, 
as is usually the case, is excited, this has a very quieting 
effect, providing the physician him.'ielf is cool. By 
judicious encouragement it is very often possible to quiet 
the patient's fears and remove all dread of the operation. 

Nobody but the operator should talk or give the patient 
any instructions, as it would only confuse him, 

[Professor Haab's directions are so explicit, in so far ae 
the preiraration of the ri^ion of operation and instru- 
ments are concernefl, that additiimal comments may seem 
superfluous, but the editor feels that the method used by 
himself and many colleagues is M'orthy of record here. 

Referring especially to the prejiaration of the eye itself 
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for some days previous to the operation, tlie editor be- 
lieves, with Knapp, that it should be protected from any- 
thing which may produce congestion, and tliot. the patient 
should remain in the hospital, perfectly resting his eyes 
and body, and frequently washing his face and the surface 
and margins of the eyelids with soap and water. If there 
should be any discharge from the conjunctiva and a 
tendenL'v of secretion to gather at the commissural angles, 
an instillation of a 25 per e*nt. soUiti(m of argyrol, two 
or three times a day, is of great advantage. During these 
days scrupulons attention should l>e given to the naso- 
pharynx. In recent years the editor, following a su^es- 
tion of J. A. Lippincott, has been accustomed to spray 
the nast)pharynx three times daily with a solution of 
permanganate of potassium (1 : 5000) with gratifying 
results. 

In the preparation of tlie skin of the region of opera- 
tion the following plan is pursued: The skin is treated 
first with soap and water, then with alcohol, and finally 
with corrosive sublimate (1 : 2OO0). These irritating sul>- 
stances are not allowed tt> enter tlie conjunctival sac, but 
tlie face, surface of the closed lids, eyebrows, brow, and 
Bcalp above the brow are thus prepared : The ciliary 
mai^ins are cleansetl with soap and water, followed by 
bichlorid of mercury (1 : 5000). The parts are kept 
covered with a compress of lint soaked in a bichlorid 
solution (1 : 5000) or in boric-acid solutiiin for at least an 
hour prior to the operation and aft*r the preparation juat 
described has been completed. 

Just preceding the operation, the preparatory bandage 
is removed, the ciliary margins again cleansed with 
bichlorid of mercury {1 : 5000) with the same precautions 
previously described. Next the conjunctival cul-de-sac is 
flushed with a tepid solution of Ijoric acid, applied with 
some force, or with a sterile physiologic salt solution. 
During tiiese irrigations, pressure should be made over 
the lacrimal sac in order to be sure that no deleterious 
secretion is contained within it ; or its condition may have 
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Plate 3. 

Operation for Senile Cataract : The cataract-knife has heen carried 
through the anterior chamber, and the incision is now being made 
upward. 



been ascertained previously by injecting it with an Anel 
syringe, in the manner described by Dr. Haab. The lids 
are then everted, the tarsal conjunctiva and the region of 
the inner canthus wiped with a pledget of cotton moistened 
in boric-acid solution. If there is any suspicious redness 
in the region of the caruncle at the conclusion of the 
operation and before the bandage is applied, this is dusted 
with sterile iodoform powder. — Ed.] 

Cataract l^xtraction with Iridectomy. — For this 

procedure the instruments illustrated in Figs. 24-31 are 
required. The speculum having been introduced and 
locked, so as to make it impossible for the lids to close, 
the globe is seized with the fixation-forceps immediately 
below the cornea, utilizing a fold of the conjunctiva (see 
Plate 2), and the knife, held with the edge upward, is 
introduced into the upper part of the anterior chamber, 
making a corneal incision, the size of which is gauged by 
the size of the nucleus of the cataract and the size of the 
cornea. The darker and more yellow the nucleus appears 
through the small quantity of cortical matter, the larger 
it will be. If, on the other hand, the cortical material 
represents a thick layer surrounding the nucleus, as, for 
example, in young individuals, such a condition betrays 
itself by the fact that the grayish, translucent, rather 
milky coloration extends deep into the cataract. The 
diameter of the cornea also may be quite variable. The 
cornea may be small without the cataract behind it neces- 
sarily being small also, and in such cases it is specially 
important not to make the incision too small. The height 
of the flap must be increased, and the incision must, if 
possible, lie entirely within the scleral border. If the 
cornea is large, as is sometimes the case in myopic eyes, 
the flap need not be so high as shown in Plate 2, espe- 




cially if marked myopia is actnally present. In a myopic 
eye of this kind it is important to guard against the loss 
of any vitreous material, the danger of wbicb is greater 
wLen the incision lies within the scleral border. It is 
therefore advisable in these cases to keep the incision 
entirely within the cornea. It appears, therefore, that in 
making the incision for cataract extraction it is necessary 
to ijjdividualize; but it is always better to make the 
incision somewhat too lame than too small. 

Having carefully noted the points where the instrument 
is to enter and to emei^e, the knife (which is held like a 
coffee spoon) is rapidly carried through the anterior cham- 
ber, in doing wliich the operator must not bear heavily 
wilJi bis hand on the patient's head and, if possible, should 
not support his hand at all. The incision is then com- 
pleted by drawing the knife backward and forward — that 
18, by a sawing movement, closely following the corneal 
border. Beginners, in making these incisions, often make 
the mistake of bearing too hard on the edge, and not 
drawing the knife backward and forward enough. The 
more the edge of the knife is drawn backward and for- 
ward against the object to be divided, the better the knife 
will cut. This is specially true of hard tough objects, of 
which the cornea is a very good example ; for it does not 
belie its name. Only soft substances, like butter, or semi- 
solid material of uniform consistence, like paraffin, can be 
divided or crushed apart by direct pressure on the edge — 
that is, by using the knife like a chisel. But in drawing 
the knife backward and forward there is danger in the 
case of deep-set eyes of injiil-ing the inner canthus, or the 
upper margins of the lids, which are not rendered insen- 
sitive by the cocain. This causes the patient to jerk and 
wink, and in that way escape of the vitreous immediately 
after the incision has been mode becomes possible. [The 
wound margins will be smoother if, after puncture and 
counter-puncture, the knife is pushed steadily onward an 
far as possiltle, with an upward tendency, and the incision 
IB completed by a free cutting, not a sawing or dragging 
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Plate 3. 

Bepoeition of the iris with the spatala at the end of an opeiation for 
senile cataract. The gauze with which the parts around the eye are 
covered is not shown in the picture. 

also be seized and lifted out with specially devised cap- 
sule-forceps (Figs. 44 and 46). In feet, some operators 
prefer to open the capsule with the capsule-forceps in 
every case, because a large piece of the anterior capsule 
is thus entirely removed, and the cause of secondary cata- 
ract is in part obviated. Unless the forceps is very well 
made, however, and is delicately and ably handled, the 
operator is very apt to tear the zonule of Zinn, either by 
pressing on the cataract as he seizes the capsule, or by 
dragging on the capsule as he tears it out, and thus cause 
prolapse of the vitreous. 

After the capsule has been opened, the delivery of the 
cataract is a comparatively simple matter. The operator, 
who has resumed the fixation-forceps after completing the 
irid(;ctomy, exerts moderate pressure on the globe with 
the instrument and thus forces the lower edge of the cata- 
ract 8^)mewbat backward. As a result the upper border 
is tilted slightly forward and enters the corneal wound. 
To complete the delivery of the cataract the operator 
resorts to a suitable, curved, spoon-like instrument (Fig. 
29), ])referably made of glass (Fig. 35), which he carries 
across the cornea from l)elow upward, exerting more or 
less pressure, and thus strij)ping out the cataract. Usu- 
ally ])art of the soft cortical matter escapes first, the 
nu(;leus then presents and slij)s out, followed by remains 
of the cataract consisting of cortical matter ; or fragments 
of the nucleus are stripped out in a similar manner until 
the ])upilhiry n^gion appears to be as clean as jx)ssible — 
that is, black. 

This, however, does not end the operation. The iris, 
which is usually pushed into the wound during the 
delivery of tlu» cataract, nuist be freed, and replaced as 
nearly as ]>(>ssil)le in its normal position. The iris must 
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never be aUowed tu stay in the wound during an opera- 
tion, and this principle applies to operations on cataract 
also. With the spatula (Fig. 30), therefore, the iris, 
which liea in the angles of the wound, in carefully replaced 
by carrying the instrument cautiously from the angle of 
the wound toward the center aud slightly inward toward 
the pupil (see Plate 3), so that the corners of tlie sphinc- 
ter occupy their normal positions. 

Allowing the iris to remain within the wound also has 
the following disadvantages: (1) The pupil is too high, 
which is undesirable, because only the central portion 
of the cornea possesses the curvature nee^ssarj- to form a 
sharp retinal image. (2) Astigmatism increases after the 
operation, because the iris is caught in the scar and pre- 
vents the cornea from regaining its normal curvature, 
which is for a time impaired by the cataract incision. 
(3) The possibility of iritis following the operation is 
greater when the iris is caught in the scar. (4) The ten- 
dency to increased intra-ocular tension (glaucoma) is 
greater for all time in an eye of this kind. (5) If the 
adhesion of the iris is large, as is apt to be the case, and 
increases as healing progresses, it becomes a permanent 
disability, because a scar that contains a portion of the 
iria may become the port of entry for an infection, which 
in a short time may lead to panophthalmia, and therefore 
to loss of the eye, unless the infection can be removed 
with iodoform, as has been mentioned elsewhere in this 
work. 

If some tissue remains behind after the escape of the 
cataract, especially in the region of the pnpil, an attempt 
may be made to strip it out, not as was formerly done 
with the aid of the lower lid, laecause the edge of the lid 
is apt to cause infection of the wound, but with the same 
instrument that is used for the delivery — namely, a glass 
spatula (Fig. 35), hard-rubber or metal spoon (Figs. 29 
and 39), or the like. The remains of these lenticular 
masses must, however, not he scraped out too energetically, 
because there is danger of injuring the cornea and espe- 
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eially oi' causing prolapse of the vitreous. Whatever can 
not be reniuveil with this inetho<l without using iiutlue 
force had better be allowed to remain. Such material 
often consists of sticky portions of the cortex, which ad- 
here to the capsule and can only be driven out by using 
injudicious pressure; besides, they readily undergo ab- 
sorption later, if tiie eye is not inflamed. Now that we 
are not afraid of making a large incision for tlie extraction, 
the stripping out of calaractous remains is not as important 
a matter as it was during the period when Grilfe's short 
incision was in vogue. 

In concluding the operation tlie comers of the iris are 
once more inspected and, if necessary, the iris is once 
more replaced, and finally, the operative field in thoroughly 
cleansed of blow! and the remains of the cataract. The 
blood, which is usually clotted and adheres to the wound 
in shreds, should be removed with the iris-forceps (Fig. 
27). In doing so the operat*)r sees that the conjunctival 
flap, if he lias made one, is in tlie proper position and, if 
necessary, replaces it with the spatula ; for the flap must 
not be turned back and lie in the wound at any point. 
The eye is then bandaged and tlie after-treatment, which 
will Ik.' mentioned again, Iwgins. 

Operation for Senile Cataract without Iridec- 
tomy. — This is a\so called tiie sim])Ie cataract operation, 
and the same instruments are required ; for the iridectomy- 
forceps and scissors must always be ready at hand when 
this method is employed, because the operator is never 
certain that excision of the iris will not be necessary. A 
good many operators prefer to use a single speculum in- 
stead of the stop-speculum in this method of extracting 
the cataract, especially a Pellier (Fig. 32) or a Noyes 
speculum (Fig, 18), which take up less apace. Or they 
merely ask the assistant to hold the lida ajiart with the 
fingers, protected with gauze. If a sto])-speculuni is used 
with this operation, the assistant mnst eserci.se great care 
to keep the blade under the upper lid slightly away irom 
the globe whenever the patient tries to wink. This is 
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part if 11 la rly necessary after the inciaion hsia been made, 
wlieii the (iaiiger of prolapse of the vitreous begins. 

If the Btop-Bpuoulum is properlj managed it in, Hccoiding Ui my ex- 
perience, prautiially impossible for the patient t« pnnluce prolapse of 
the vitreous by L'omprtnwinK the lids, buth wheu ind^toniy m iised and 
when the cataract is estiacied without iridectomy ; it is evenpossible (o 
use slop-apeirida which are held o])en by means pf B screw {figs. 9-13). 
If the uMjiutaiit ]>i>nm'»«« the nevattaty skill he will, as a rule, have 
plenty iif tiiiie tu I'emiive tlits itislrutuent irom the eye. Ceitain in- 
genious meehanisDis have been deviiied in the construction of the instru- 
iiient for the purpotie of making it posdbte lo remove it suddt^idy fn>m 
the eye in case of threatening pi'olapse of the vitreous, liixicud n\ i\ 
Borew, Landolt hasaxmall lever (Fig. 34) which can be pushed back 
and forth with the finger. This locks the speculum when it in il ropped 
into a SQiall ratchet, and allows it to open again when it is rsjsed. 
Mellin^ier's {Fig. 13) and Koster'a (Fig. 12) iustraraentfl are even more 
umple in their construction ; for, while closure of the eyes is rendered 
impoeinble, although there is no stop-screw, the instrument ean be at 
uace closed and removed simply by compressing the handles and thus 
approximating tlic arms of Ibc speculum. UnfurtUDHtely, these two 
specula sometimes draw the lids farther apart than is necessary. 

In using a stop-spec ulnm the assistant should stand on the same side 
of the {lallcnt as the eye lo be operated upon ; hut if the lid.'! are hetit 
apart with Fellier'B hooks cir with the fingeis, the assistant should stand 
on the opposite side. In the former case his position is also the best in 
case an itidectomy becomes neceteary. If the operator takes up his 
position on the patient's left side while he is operating on the left eye, 
the assistant iiiunt Rland at (he patient's head. This arrangement should 
also be adoiited fnr extraction with iridectomy The assistJint should 
grasp the i>eiipliuni! end of the speculum firmly with the ihumb, 
second, nnif third fingers of the right hand, and keep it hlightly dway 
fmm the globe. Xt the same time he must take care not to hold it 
too far away ; otherwise, if the lids are flaccid and long, the arms of the 
instrument may suddenly nlip out from under them. Ah the arms are 
usually curved, the hand in which the speculum ia held can be kept 
hi one side of the patient's head so as not to interfere with the operator. 

The simple operation is performetJ in the same way aa 
when iridectomy ia also used, except that the flap is made 
somewhat larger by inserting the instrument into the 
comea and emerging again near the horizontal meridian 
of the membrane — i. e., when the lens Is extracted from 
above, a little deeper than shown in Plate 2. When this 
method is used, the cataract can, of course, also be ex- 
tracted from below, and the latter method would be easier 
in the case of patients who tied it hard to look down. 



i 



144 



OPERATtom ON THE EYE. 



FlO. 32.— Pelliet speculum. 
Fig. 33. — I*ng Bpeculum. 
FiQ. 34. — Landolt speculum. 

Fid. 35.— Pagenstecher glasH spatula (mannfiicnirod by Muller, Wica- 
baden). 

Fio. 36.— Desmarras knife with a blunt point for the 



But as ODe can never know for certain that an iridectomy 
will not be necessary, it is customary to make the incision 
above, because au upper incision is protected by the upper 
lid and during the period of healing is not quite so near tlie 
palpebral mai^in, which is never above the suspicion of 
infection. 

The size of the flap must, however, be gaugetl more or 
less by the probable size of the nucleus and that of the 
cornea. If the latter is small, the flap must include one- 
fialf the membrane, the incision coinciding with the 
Boleral border; if the cornea is lai^e, or the nucleus 
which is to he expected is small, the base of the flap may 
be a little above the center of the pupil and the curved 
incision just within the corneal tissue. It is specially 
important and desirable when o]>erating without iridec- 
tomy to make the wound rather too large than too small. 
For if the cataract escapes easily, wiSiout crushing the 
iris and forcing it into the wound, there is a reasonable 
expectation that no prolapse of the iris will take place. 

After seizing the globe with the fixation -forceps near 
the lower border of the cornea (see Plate 2), the operator 
quickly makes a mental note of the point of entrance and 
exit for the knife. To impress these points on his mind, 
especially if he has not had a great deal of experienc, he 
should lay the cataract knife for an instant across the 
cornea so that the back of the knife is just in front of the 
horisMintal diameter. He may also utilize this moment to 
make sure that the edge of the knife is directed upward 
and not downward, a mistake that !,>; easily made, because 
the knife has such u narro\v blade. 
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When a lai^e flap incision of this kiud is inaile the 
operator must be parliciilarly careful to draw (he knife 
tttckward and forward, ami not exert too mnch preasiire 
on the edge while completing his incision. Or he should 
follow the edge of the cornea, and keep as much as pos- 
nible in the same plane of section, and when he reaches 
the upper margin lie should cut a moderately lai^e con- 
junctival flap. To do this the edge of the knife, instead 
of being turned sharply forward, is allowed to enter the 
sclera, and the incision continued a little longer^ so that 
the edge emci^s under the conjunctiva, which in old 
persons is not so firmly adherent to the sclera and, aa a 
rule, is lifted up by the knife. It is then carried a little 
ferther in the same direction, depending on the width of 
the flap which it is desired to make, and turned sharply 
upward so as quickly to divide the conjunctiva. 

MosL of the adherents of the simple extrai-lion Ihj a great ileal of 
stress on the conjunctival flap, on the groond that it fkvora rapid uaion 
of the wound Bnd Ihutt hel]» to prevent subsequent prulaiee of the ins. 
Some operators also praise il aa being a protection against infection. 
In m; own opinion it is bt^C not to place too much dependence upon ilB 
advanlnges, although it can not be denied that ih^ are allti^elher lack- 
ing when a coiijnnctival flap U made ; but any (avorable influence il 
may bave on the healing pn>cess should be reganled only as one of die 
factorB in bringing about smooth recovery. A. von Grate, who also used 
this flap in his modified linear extraction, carefully investigated its value 
and advised against making a broad flap, Ciermak's fomprelienaive 
critical review also shows that a bruad conjunctival flap mav interfere 
with rapid union of the comeoscleml edges of the wound; for the 
bridging of the lissue by the conjunctiral flap destroys the marginal 
layer of epithelial cells, which, an we know, rapidly fllla in the gap in a 
corneal or comeogcleral wonnd, and therefore materially aids in bring- 
ing about primary union, tnslend, the marginal lone of epithelitaa 
ties farther back, at the edge of the flap. " At first, closure of the 
wound is effected solely by adhesion between the edges of this flau 
until the combined corneoscleral wound has been closed by cicatrical 
tifsue, which bridges it over and then contracts it; but the latter procen 
does not bepn until the fourth day." It is therefore better, if a con- 
junctival flap is lo be used at all, not to make it mora than 2 to 3 mm. 

After the cataract incision has been made, instead of 
doing an iridectomy, the operator at once o|ienB the cap- 
sule with Griife's knife or some other cystotome, making 
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a thorough crucial or Y-shaped incision, at the same time 
being careful not to tear the zonule or displace the nuclens. 
[Peripheral opening of the capsule is preferred by some 
operators, as such a procedure lessens the danger of the 
formation of posterior synechiie. Practically ahvays a 
subseriuunt laceration of the capsule — discission — will be 
required. — Ed.] 

Alter fapsulotomy the cataract is delivered in the same 
way as in the operation with iridectomy, except that, as 
the cataract passes through the pupil, the iris is also 
pushed forward more or less ; but unless it has been 
firmly pressed into the wound it usually drops back into 
its normal position, sometimes not without slight assist- 
ance with the spatula. If it fails to return, so that the 
pupil is no longer circular and is not at the right place, a 
delicate sound (Fig. 82) must be introduced into the 
wound, and the iris carefully freed and enabled completely 
to return to its normal position. If this attempt fails, 
and the pupil remains eccentrically displaced upward, it 
is better to make a secondary iridectomy. 

As regards stripping out the cataractous remains sur- 
rounding the hard nucleus, it is best to do so rapidly and 
immediately after the escape of the nucleus, so that the 
iris will not remain long in the wound. Generally speak- 
ing this can not be done ,*o thoroughly when no iridectomy 
is performed, because the iris gets in the way. If the 
remaining tissue is very small in amount it is better to 
leave it alone; if the fragments are large an attempt may 
be made to remove thera with a Critchett scoop (Figs. 48 
and 49) ; but if in the end any considerable quantity of 
material remains behind, it is better to do a secondary 
iridectomy, when the remains may be removed by expres- 
sion or with the scoop, 

Quite recently flushing the anlerior cliBniber and capsular sat, which 
Kiw in vogue ilurin^ the etfciitpenth r«n(iiry. hut whs later ^yen u|) 
agiiln as being too dnngemus (Gu^rin, 1773, «>ee Magnliti), has again 
been recomniendeil us a painlexa and eflective method of remorinf; 



Jj 



have recentlj given mueli atWntinn to tlie technic of this method, 
UKing it in a considerable number uf cataract npenitiona M.'Keuwii's 
method wbr i-ecenlly uaed b^ R. H. Elliolt, in Madraa, on SOO cases, 
and he vrarmly recommenda it. In thin method the inigating fluid is 
ctontained in a glass bottle with a double bulb, and is forced th rough a 
short rubber tube into a glass point attached to the latter. In his book, 
M'Keown gives an accurate description nf the method that developed, 
especial!}' for the operation on unripe cataraclK, and uaed in 148 casca, 
Lippincdtt rejiorlH 100 operations of this kind. He uses a glass irri- 
aalor, which is Hiniply raised to gel the action of gravity, the fluid 
being conducted through a glaiis point. In the 238 cases reported by 
BSthliaberger, Schiess used a Wicherkiewicz " undine," modified by 
Uhle; and, finally, Erb constructed a glum Kyringe, which has the 
advantage of beii^ more readily sterilized. It is needless to say that 



these irrigating instruments must nil be absolutely free from germn, 
point insisted upon also by M'Keowi "' ' f. < . - i 
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point insisted upon also bv M'Keown. His apparatus, which may be 
obtained from John Clarke & Company, Belfast, Dublin, can also be 
completely sterilized by boiling. With regard to the fluids that may 
be employed in this method of irrigating lie anterior chamber, it fol- 
lows from what has been said on p. gg, that any solution in the least 
injurious to the tissues, particularly bichlorid of mercury, or carbolic 
acid, and the like, and e^en distilleil water, must be avoided ; for even 
distilled water is slightly ii^uiious to the endothelium of Descemet's 
membrane. It has been found, however, as the result of accurate 
investigations made by Mellinger, and of innumerable clinical observa- 
tions, that simple physiol^^c saline solution, or a 3 to 4 per cent solu- 
tion of boric acid is very well borne by the anterior chamber. All the 
authors cited acree that this methiid of flushing out the anterior cham- 
ber is the least injurious, and the best means of removing cataractotu 
remains from the eye. It is also said to iaeilitate reposition of the iria, 
both after itidectomy and afUir opeiation without iridectomy. Irriga- 
tion may also be a great adrnntage in cases of traumatic cataract- 
Suction has also been emploTed for the removal of soft cataractons 
masses through a small corneal wound ; this procedure is not free from 
dancer, and may only be employed with a syringe that can be well 
sterilized, as for example, Lang's syringe, made for this special purpose 
by Bowman, and obtainable from Weiss in London. 

Modifications of the Operation for Senile Cata- 
ract. — Modifications havt^ been introduced at various 
stages of the operutimi for cataract extraction to insure a 
better Bubsequent course and a smoother recovery, as well 
aa for the purpose of ada]>ting oiie'a self to individual 
variations, either in the eye or in the patient. 

1. English operators in India, who practise lately on 
cataracts, among them Elliot and Pnpe, prefer to open the 
capsule before making the comeul iuci^ion. The capsule 
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is opened with Bowman's needlea, which are inserted at 
the scleral mai^u in order to prevent as much as possible 
the escape of aqueous humor. They dwell on the advan- 
tage possessed by this procedure of enabling the operator 
to see accurately what he is doing, unhindered by any 
flow of blood, which often renders opening of the capsule 
difficult. At the same time this method enables the 
operator, before he makes the incision, to determine the 
structure of the cataract, the size of the nucleus, and the 
condition of the cortex, whether it be soft or flabby. 

During a period covering a number of years I have 
occasionally employed this method in the case of juvenile 
cataracts in onler to find out whether a small (line) 
or large (curved) incision would be required to remove 
the cataract, and it is quite tnie that in the ease of senile 
cataract also the method does possess the advantages 
which have been claimed for it, 

2. Some operators, particularly the French, open the 
capsule with the point of the knife as they carry it through 
the anterior chamber. This procedure has a certain value 
in cases in which it is desirable to terminate the operation 
as rapidly aa possible. 

3. Many operators prefer to tear out a piece in the 
pupillary r^ion with the so-called capsule-forceps (Figs. 
44 and 46) when they open the lens capsule. The instru- 
ment, which is very much like an iris-forceps, must be 
armed with teeth set obliquely and with the points down- 
ward. When the forceps is applied to the lens with 
gentle pressure, in the same way as when the iris is seized 
prior to iridectomy, the teeth bury themselves some dis- 
tance in the tissue of the lens and, as the forceps is closed, 
the capsule is caught by the teeth and torn out and may be 
completely removed, so that afterward there is nothing 
left of the capsule and its epithelial cells in the pupillary 
.region, and these structures can not, therefore, help to 
cause a secondary cataract. 

This procedure requires a very steady hand and a pair 
of forceps of perfect workmanship, if it is to be caxrisfi 
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Fin. 39. — T. GrSfe cyBtotome with hard-rnbber scoop. 
Fig. 40. — y. Grafe tystorame without the scoop, better than the ahove 
^onihination. 

FlO. 41, — Cataract nuedla, without stop, for cystotomy, Bccoiidury 

Flo. 4a. — Schweigger cyBtotome. 

FtO. 43.— Cystotflme of Weisa. LandoD. 

Fid. 44. — Wicherkienica l^apBLlle-^orceps. 

FlO. 45. — Couper capenlB-forceps, 

Fio. 46. — Treacher CoUina capsale-Corceps. 



out correctly and without doing any damage ; otherwise 
the zonule is apt to be torn and cause subsequent prolapse 
of the vitreous. 

If the anterior capsule is thicliened at the center, as 
occurs in cataracts that are somewhat over-ripe, the 
removal of the thickened portion may be a distinct advan- 
tage, if it can be effected without dislocating the entire 
lens. A more cautious procedure, however, is to make 
a circular incision around the thickened portion before 
lifting it out. For this procedure Snellen recommends a 
fine, round needle, the extreme point of which is bent 
over at an angle of 90°. With such an instrument he 
claims it is possible to scratch and divide the capsule in 
every direction, while Griife's cystotome permits the 
operator only to cut upward and downward. When 
Snellen uses this instrument to make the ordinary crucial 
incision for opening the capsule, he makes a vertical incis- 
ion from above downward, so as not to displace the 
nucleus upward and thus draw it behind the wound. 

When there is some difficulty about opening the capsule, 
because the cataract is over-ripe and shrunken and the 
thickened capsule adheres with abnormal tenacity to its 
contents, it is better to extract the cataract along with the 
capsule, and not attempt to open the latter at all. 

4. Extraction of the cataract with the capsule, a method 
which has been chiefly developed and snccessfully used by 
A, and H. Pagenstechcr, is specially adapted for over-ripe 
cataract, which possesses an atrophic zonule of Zinn (see 
p. 86), so that the cataract is apt to become separated 
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in toil) from its 6iis|)ensory ligament. Atrophy of the 
zuiiub is also observed in Morgagnian cataract and in ^ 
cataracts that have already contracted. Dislocated anA 
calcified cataracts are altM> best removed without openingj 
the capsule. 

Ordinarily, the fact of a cataract being over-ripe i 
recognized, aside from the possible presence of a capsulai 
cataract, by the uniform gray or grayish-yellow cloudinessfl 
of the anterior cortical layer, it being impossible, evei 
with obli(]ue illumination, to make out any sharply (T " 
markings. 

The great advantage of this method of operating i 
that the entire lens is removed from the eye clean, without 
leaving any remains, while its disadvantage, which must 
not be overlooked, is that more or less vitreous i.s always 
lost ; for such a loss is apt to occur, or at least threatens 
to occur, in most cases. By thorough cocainization this 
accident can, however, be confined within narrow limits. 
As this operation is never performed without at least 
opening the vitreous space, it Ls particularly important to 
make sure of as perfect ascpis as possible. The incision 
(according to A. Pagenstecner) must always be made at 
the cornerjscleral margin, and the conjunctival flap must 
not be omitted. The incision must be just lar^ enough 
to make it possible to remove the lens in the given case 
without any special difficulty ; the smaller the better ; hut 
not too small, and not larger than one-third of the circum- 
ference of the cornea. Cataracts that have a lai^ amount 
of soft and semifluid cortical matter may be removed 
through smaller incisions than cataracts with a large firm 
nucleus (cataracta nigra). Iridectomy should always be 
performed, and the two edges of the iris section freed 
from the corners of the wound and re]>laced as shown in 
Plate 3. Pagenstecher's curet (Fig. 51} is introduced be- 
hind the upper border of the lens, at first in a vertical 
direction ; the handle is then depressed, and the instru- 
ment carried forward a little farther, but never beyond 
the posterior pole of the lens. The assistant makes gentle 
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pressure on the lower border of the coruea with a glass 
spatula (Fig. 35), and gently and steadily pu.'^lies the lens 
upward until it presents in the wound. 

This operation is not adapted to cases iu which the ten- 
sion of the vitreous body after the incision and the iridec- 
tomy continues high, nor when the patient is very rest- 
less. 

5. Subconjunctival extraction, which was practised at 
the beginning, middle, and end of the last century by a 
few operators (Alexander, 1825 ; Desmarres, 1851 ; von 
Hasner, 1873; Pansier and Vacher, 1899), has been 
recommended lately by Czermak for cases in which there 
is danger of loss of tlie vitreous, either during the opera- 
tion, owing to dementia, excitement, dislocation of the 
lens into the anterior chamber, over-ripeness, and the like ; 
or after the operation from gaping of the wound (great 
restlessness, epilepsy, violent pan)xyam9 of coughing, etc.). 
The procedure consists in making a broad conjunctival 
flap with the base above, which is not divided posteriorly, 
so that the edge of the corneal wound is connected with 
the equatorial conjunctiva by a bn)ad bridge of conjunc- 
tival tissue. This makes it impossible for the wound to 
gape; at the same time, however, it is more difficult to 
excise the cataract under the conjunctival bridge. The 
latt«r should be made before the anterior chamber is in- 
cised, but, owing to the greater difficulty of extracting the 
cataract through an upper incision, iridectomy is absolutely 
indispensable. If it is desired to retain the circular form 
of the pupil, it is better to extract from below. In order 
to avoid, as much as possible, hemorrhage from the flap 
into the anterior chamber during the operation, adrenalin 
is first instilled into the eye. 

6. Wenzel's operation is a very good procedure when 
the iris is adherent to the cataract (cataracta accreta), with 
or without inflammatory exudate formation liehind the 
iris, and when there is anterior dislocation of the lens 
from glaueomatouH increase of the intra-ocular tension, 
provided the other necessary conditions for oyecatloa. ^\^ 
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Fig. 47. — A aickle-aliaped cyatntome und Daiiel's scoop. 

Fie. 18. — Bowmaii'B scoop, rough al tlie poiut; aud Critcliett'B,' 
gliglitly bent over at the end, Heeii froiu tbe aide. 

FlO. 49,— The Bome ingtrumeut, front view. 

Fia. 50. — Waldiiu's Bcoop. 

Fig. 61.— PaRenatecher's scoup. 

Fig. M. — Weher'a acoop. 

The scoqpa shown in FigH. 4H-51 are made of (.ieniian silver ; Weber's 
BCOop IB uiade of U>rl«isB-aliel1. 

present. The cataract knife is inserted not only through 
the cornea but also through the iris, and carried behind 
the curtain; it is then brought out again through the iris 
and the cornea, the blade at the same time cutting the cat- 
aract, so that a curved incision is also made in the cap- 
sule, as the incision is twmpleted in the usual way, either 
upward or downward. The iris is then excised as well as 
possible, just as in the case of an optical iridectomy. If 
the pupil is densely adherent, and a mass of exudate is 
also present behind the iris, it will be impossible to draw 
the membrane out of the anterior chamber, and the scis- 
sors will have to be introduced into the chamber. Weck- 
er's scissors are useful for this purpose (Fig. 53). The 
cataract usually eHcapes without any difficulty. 

Accidents and Mistakes in the Operation for Cataract. 

1. When the conjunctiva is so friable in old persons 
that tbe tissue teara through every time it is seized ivith 
fixation -forceps, Pamard'a spear (Fig. 19) or Schweigger's 
fixation-forceps may be used for steadying the globe, 

2. In old persons with rigid sclera, especially when 
much cocain has been instilled, bloml or air, or both, may 
enter the anterior chamber immediately after the incision 
(see p. 70). In itself this accident is of no great im- 
portance; but the blood may interfere with opening the 
anterior capsule," wliile a bubble of air, on the other hand, 
if anything, makes the opening of the capsule more dis- 
tinct. 

In this class of patients the delivery of the lena requires 
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aomewliat heavier pressure with the glass spatula or the 
spoon because iiitra-ocular tension is ao low. After the 
lens has been delivered, the marked negative pressure, 
brought about by the diminution in the contents of the 
globe, causes depression of the coniea, which often forms 
a deep pit ; but although it looks queer it is not followed 
by any bad consequences ex<«pt that in such cases cata- 
ractous matter that has remained behind can not be stripped 
out, and must be allowed to stay or be flushed out. Id 
these cases the first bandage must be applieil somewhat 
more loosely, so as t» allow the aqueous humor to collect 
again and bring the cornea back to its original position. 

3. Several mistakes are possible in making the corneal 
incision. In the first place the knife may be held with 
the edge directed downward instead of upward as it is 
carried through the anterior chamber. If such a mistake 
has been made it is best to withdraw it rapidly, if possible 
without allowing the aqueous humor to escape, and reinsert 
it in the proper way tnrongh the first wound if possible, 
if not, alongside of it. In the second place the knife may 
be wielded with an excited and trembling hand as the in- 
cision is niade, which is apt to cause premature escape of 
the aqueous humor and allow the iris to get in front of the 
knife. It is best under such circumstances to continue 
the incision quietly, cutting the iris at the same time, 
although, of course, the resulting iridectomy will be irreg- 
ular or too small. That, however, can be remedied after- 
ward with forceps and scissors. 

A third and more serious mistake is to make the 
incision too small, especially when the nucleus is lai^. 
The incision in that case must be cautiously enlarged 
either with Desmarres' blunt-pointed knife {Fig. 36) or 
Wecker-s (Fig. 53) or Stevens' scissors (Fig. 92). If a 
hard nucleus sticks fast in the wound it can be rolled out 
with a Griife'a oystotome by hooking it into the side of 
the nucleus along the equator. 

4. If the patient bears down while the incision is being 
made, the aqueous humor is rapidly forced into the wound 
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and brings the iris with it. In such a (ase the prolapsed 
portion of the iris is seized transversely — that is, in a line 
parallel to the corneal mai^in, gentle pressure being made 
on the iris while the irideetoniy is being performed. 

5. If, owing to abnornal toughness or thickening, the 
opening in the capsule turns out too small or can not be 
effected at all, whicli may also be due in part to a dull 
cystotome or interference with its action by blood getting 
into the anterior chamber and obscuring the field, the 
operator must carefully guard against trying to force the 
delivery by excessive pressure, as that would result in 
escape of the vitreous instead of the cataract. The tbing 
to do is to take a cystotome and improve the opening. If 
the wound gapes during the attempt to deliver the lens, 
without any part of the cataract being seen, it should at 
once surest that the capsule may not have been properly 
opened. 

6. A more serious accident is failure of the nucleus to 
present in the wound, with the tendency to glide toward 
the upper ciliary body, an accident which has already 
been referred to for the purpose of illustrating the great 
importance of good illumination in cataract operation. 
As soon as it is noticed that the upper border of the 
nucleus fails to present in the wound, although cortical 
matter has escaped, this (lossibility must at once l>e thought 
of and load to a careful examination of the state of aflairs. 
This requires a very good light. With a cystotome the 
nucleus, if it has moved too far upward, may be pushed 
down again until the upper border is beliind the wound, 
when quick, firm pressure on the lower border of the 
cornea will cause it to present in the wound. 

7. A very grave and very important accident is pro- 
lapse of the vitreous. It should, by all means, be avoided, 
for it may have evil consequences not only immediately 
after the operation, in the form of opacities in the vitreous, 
infection of the vitreous and retinal detachment, but also 
at some later period. When there is myopia especially, 
retinal detachments may develop and end in blindness. 



As a rule, prolapse of the vitreous injures the shape of 
the pupil, because it is impossible to replace tlie iris which 
has been forced into the wound. This gives rise to the 
disadvantages which have been discussed on p. 141. 
As a. normal vitreous body, after prolapse, remains some 
time in the cataract wound, closure is ddayed by from one 
to two weeks, and during all this time infection of the 
interior of the eye is possible. Fortunately every loss of 
vitreous is not followed by loss of eyesight or of the eye, 
especially wlien only the anterior portion of the vitreous, 
which occasionally is partially liquefied in cataractous 
eyes, escapes at the operation; but it should be an in- 
violable principle with an ophthalmic surgeon to leave 
the vitreous unhurt and untouched, whether the operation 
is performed for cataract or for any other purpose. 

The appearance of the eye after an escape of vitreous 
at an operation for cataract differs according as the vitreous 
is normal or liquefied. In the former case it may be so 
watery as to t)e barely distiguishable from aqueous humor. 
Unless the operator is careiul, a large quantity may escape 
during the operation, leaving the globe collapsed. This 
is, therefore, an inijwrtant caution in the case of eyes in 
which the vitreous is probably liquefied (in myopia after 
iridoohoroiditis). Liquefaction of the vitreous is rec<^ 
nized by the fact that it can be drawn out in threads. 
When normal vitreous escapes through the cataract wound, 
the edges are forced apart momentarily by the escape of a 
large transparent prolapse of a substance resembling fresh 
white of e^. The dark cavity of the interior of the 
eye shines through most uncannily in the depths of the 
transparent mass. If the proper thing is done and done 
at once — that is, the speculum removed, pressure on the 
eye diminished, and tlie jiatient quieted down — it may 
occasionally be possible to prevent the escape of normal 
vitreous after it has entered the wound. When the zonule 
is torn, however, or the hyaloid membrane has been split, 
it is the rule for a variable quantity to escape from the 
wound. 




Prolapse of tlie vitreous niity be favored or caused 
by some morbid condition of the eye or, rather, of the 
zoDuIe, which may be atropliied or partially lacerated and 
therefore fail to prevent the escape of the vitreous. Ab- 
normality of the zonule is specially apt to be present in 
extreme myopia, in over-ripe cataract, and after chronic 
uveitis and otner varieties of degeneration of the vitreous. 
Sometimes the watery nature of tlie vitreous betrays itself 
Itetbre the operation by tremor of the lens during rapid 
movements of the eye. In non -con genital lateral dislo- 
cation of the lens and in pun' luxation of the lens pro- 
lapse of the vitreous is almost unavoidable at the opera- 
tion. 

In the normal eye prolapse of the vitreous may be 
brought abotit by a faulty behavior on the part of the 
patieut. At the slightest sensation of pain, and sometimes 
even when there is no pain, some patients compress the 
eye so that the contraction of the external muscles and of 
the lids forces the vitreous into tlie wound, even when the 
operation is faultlessly carried out. 

Finally, a number of errors that are apt to be com- 
mitted at the oiM'ratiou are capable of causnig this unfor- 
tunate accident. The danger of excessive pressure with 
the fixation-forceps and wounding of the inner angle in 
this respect has already been referred to. When the 
opening in the capsule is insuflicient, or no opening at all 
has been made, forcible manipulation for the purpose of 
expelling the lens may cause the vitreous to escape even 
before the lens. The accident most frequently occurs 
during and after the delivery of the cataract, while remains 
of the same or even some portions of the capsule are being 
removed. When this is attempted with the forceps, even 
though it be with the greatest caution, prolapse of the 
vitreous almost always ensues, hence the operator should 
never yield to the temptation of resorting to this pro- 
cedure when he finds thickened pieces of capsule with or 
without adhering cortical matter. In regard to cataractous 
remains in general, the rule to expel and express only 
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wiiat I'umes away readily and without t«o great exjicndi- 
ture uf force should never be tranj^ressed, ntir sliould it 
be forgotten tliat the introduction of an instrument into 
the anterior chamber after the delivery of the cataract is 
always apt to be followed by injurj- and escape of the 
vitreous. 

The earlier the prolapse of the vitreous takes place 
during the operation, the more complicated will be the 
situation and the more difficult will it Iw to finish the 
operation. If it appears immediately after incision of the 
globe, the iris, which has usually been carried into the 
wound, mu^t at once be trimmed off with the scissors and 
a snare (wire loop) introduced to bring out the cataract, 
which otherwise sinks into the depths of the eye. During 
this procedure, which must be carried out as rapidly as 
possible, pressure on the bulb with the instrument or 
speculum must be avoided with the greatest care. The 
snare (Fig. 31) must be broad enough to take a firm hold 
of the cataract. It is introduced vertically around the 
upper edge of the cataract and the handle is depressed so 
as ia seize the cataract from behind ; the instrument is 
then carefully withdrawn, forcing the cataract slightly 
against the iris and cornea to prevent its escaping laterally 
from the loop. As soon as the cataract has been ex- 
tracted the patient is told to close his eyes, and the bandage 
is applied. It is usually impossible to replace the ins, 
nor is the attempt to do so advisable, because it would 
only be attended by further escape of the vitreous. If 
the cataract sinks farther into the depths of the vitreous, 
and can not be removed with the snare, the operation 
should be suspended, the bandage applied, and the patient 
let alone until the next day, when there is a po.ssibility of 
finding the cataract at its proper place and Wing able to 
remove it with the snare. As the necessity of using the 
snare may arise at any cataract operation with a flap-incis- 
ion, it is always well to have the instrument ready at hand, 

Often prolapse of the vitreous takes place because the 
cataract incision ia too small and it requires too much force 
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ty deliver the lens, thus endangering the integrity of the 
zonule. 

The more peripheral the incision — that is, the farther 
away from the edge of the oornea — the greater will be the 
danger of proluprie of the vitreous when other favoring 
conditions are present. Hence, in operating on an eye in 
which prolapse of the vitreous is to be feared, the incision 
should lie entirely within the cornea. 

Sometimes the way is paved for the escape of the vitre- 
ous by careless man ip illation, causing injury to the zonule, 
especially by beginners ; either excessive pressure upward 
may be made in applying the forceps for iridectomy, or 
the lens may be drawn from side to side and severely 
pressed upon during cystotomy. [If vitreous escapes 
after the lens has been extracted, the wound should be 
cleaned of protruding vitreous as gently and rapidly as 
possible and a bandage applied. If the escape of vitreous 
has been great, particularly if the vitreous is thin and 
there is a tendency for the eyeball to collapse, a tepid 
sterile physiologic salt solution should be injected into the 
vitreous chamber until the globe assumes its proper con- 
tour, as has been recommended (a recommendation which 
the editor can heartily endorse) by J. A. Andrews and 
H. Knapp.— Ed.] 

8, The gravest complication during the operation is 
hemorrhage from the choroid. The patient feels a sudden 
agonizing pain, and a profuse hemorrhage takes place in 
the deeper layers of the eye, the rush of blood forcing the 
vitreous, retina, and choroid into the wound and partly 
through it, destroying the eye. Tiiis grave accident may 
not appear until after the operation, when it is recognized 
by the occurrence of severe pain and saturation of the 
dressings with blood. Immediate enncleatinn ia the best 
plan in such cases. 

pAn attempt may be made to stop the hemorrhage 
WiHiont resort to enuch'ation : upright position, hypoder- 
mics of morphin, and full, firmly applied antiseptic dress- 
ing, — Ed.] 
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The best safeguards against the occurrence of a fatal 
hemorrhage of this kind are perfect rest after the opera- 
tion, aiid, in the case of arteriosclerotic patients, measures 
to guard against sudden changesof pressure in the vascular 
system of the head and eye, as by cough and the like. 
Finally, in making tbe cataract incision the operator must 
be careful to cut slowly in order not to diminish the intra- 
ocular pressure too rapidly, and thus cause rupture of the 
vessels in the interior of the eye. 

Method at Applying; Dressing and After-treatment. 

Whatever dreasing may be used, and whether the eye is 
bandaged or not, the chief object under all circumstances 
is to induce as rapid union of the wound as possible, 
because it is the strongest precaution against secondary 
infection. Most ophthalmologists at the present time keep 
the operated eye bandaged at least for several days, and 
have the bandage changed every twenty-four hours. It 
is my custom to keep both eyes bandaged for twenty-four 
hours, changing the dressing once or twice, then to keep 
the operated eye bandaged day and night for from three 
to six days, and at night only for two weeks longer. For 
restless patients who, especially at night, are apt to injure 
the eye by rubbing or striking against it, Snellen's alumi- 
num disc should be iucorporated in the dressing, or a 
screen should be applied. 

If no bandage is to be used the eye must at least be 
protected by a screen. 

Twenty-four hours affer the operation the eye should be 
examined ; but in most cases inspection of the lower part 
of the cornea and the anterior chamber is sufficient, the 
wound remaining covered by the upper lid. 

After an experience of many years H. Pagenstecher 
again recommends von Hoffmann's ichthyol dressing, and 
the excellent results he has obtained witli that procedure 
speak strongly in its favor. 

Pure ichthyol (from the Ichthyol Company, Cordes, 
Hernmnui & Co., Hamburg) is spread on a piece of gauze 
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saturated with liquid paraffin, and laid on the eye. Both 
eyes are then covered with cotton, which is held in place 
by wire-screen spectacles to protect the eyes against injury. 
On the second, third, or fourth day the ichthyol dressing 
is removed from the eye that has been operated upon and 
only applied at night ; this is kept up for several nights. 

This dressing, with which I have also had practical 
experience for a year, and winch I find very uaefid, is also 
justified on theoretic grounds. It tias already been stated 
(p. 58) that the edges of the lids are most liable to 
cause infection, and should therefore be cleansed as scrup- 
ulously as possible. Both the ichthyol and the paraffin 
at least have the property of mechanically preventing any 
microbes that may happen to be on the edges of the lids 
from escaping into the conjunctival sac. It is also prob- 
able that the ichthyol has some disinfecting action. 

Rest in bed should be insisted upon for at least twenty- 
four hours, and in moat cases for several days, especially 
when the operation has been performed without iridectomy. 
In the latter case complete rest on the part of the patient 
is particularly necessary, and the eye must be protected 
against a blow or rubbing during the night ; Knapp there- 
fore advises that those patients should have their arms 
tied. To avoid chewing movements the diet should be 
liquid for the first three days. If iridectomy has been 
performed, however, the patient may, after the tliird day, 
spend the greater part of the day out of bed. The rule 
should be that the older tlie patient the shorter should be 
the period of confinement in bed, becanse otherwise the 
digestion suffers, with resultant loss of strength. 

It is not advisable to dischai^ a patient who has been 
opurated upon for cataract before the sixteenth day (see 
p. 44). 



Delayed closure of the wound and failure of the an- 
ttrinr chamber to r^;ain its normal condition for eiwjtss^ 
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(lays calls for careful baniJaging of tlie eye without andof 
pressure, or simply the iiseof the screeu. Delayed closur^l 
is observed chiefly in weak, ill-Dourished and decrepit 1 
patients. | 

Iritia and iridocyclitis aa sequels after an operation for 
cataract are less freqneiit than during the pre-aneathetio 
period. These conditions ntit only delay recovery and 
keep up the redness and irrit^ittun of the eye an abnor- 
mally long time, but may be the cause of true secondary 
cataract — that is, a more or less robust membrane in tbe 
pti|iillary region, formed by the posterior capsule, the re- 
mains of the anterior capsule, and inflammatory iritio 
exudate. Severe iritis may lead to the formation of a 
dense " plate," everywhere adherent to the pupillary 
margin. 

An unpleasant complication is slow iridocyclitis with 

Eunctate depusits. Sometimes the latter are few in num- 
er ; but when an eye that has been operated upon for 
cataract continues to present ciliary redness for more than 
three weeks, such deposits are usually found when the eye 
is carefully examined with a lens. The inflammation may 
last weeks and months, bringing with it the danger of 
sympathetic disease of the other eye. It probably de- 
pends on some form of infection, the exact nature of 
which is as yet unknown {see p. 66). 

It requires careftil supervision, atropin, great rest for 
the eyes and a subdued light, and if it fails to disappear 
under such treatment, and the introduction of an iodoform 
pencil into the anterior chamber also fails to bring about 
recovery, aa I have often seen it do, enucleation is indi- 
cated. 

[Dionin, in 1 to 5 per cent, solution, combined with 
atropin, is of great service in postoperative iritis. In- 
ternally, salicylates, in full doses, are useful, and, if the 
patient's constitution can bear it, diaphoretic doses of 
hydrochlorate of piloearpin (gr. \ to J). Subconjunctival 
injections of saline solution and of cyanid of mercury are 
also to be considered. — Ed.] 
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Such patients, with slightly reddened eyes, deposits on 
the posterior wall of the cornea, and a tendency to lacri- 
mation, are just the ones who are apt to return with sym- 
pathetic disease of the other eye. If the surgeon yields to 
their importunities anil allows them to go home before tlie 
eye has become completely quiescent and white. Sym- 
pathetic disease after operation for cataract has also become 
less frequent during recent decades; but whenever the 
operation causes cyclitis, especially if the wound extends 
into the sfleral border, the possibility of that horrible dis- 
ease attacking the other eye must be borne in mind. 

Purulent infection of the eye during and after the 
operation for cataract is a \ery grave complication and, as 
a rule, very difficult to combat successfully. It may lead 
to purulent infiltration of the edges of the wound and 
diffuse cloudy discoloration of the cornea within twenty- 
four hours after the operation and, as a rule, goes on irre- 
sistibly to total purulent infiltration and breaking down 
of the cornea, with more or less inflammatory e<lema of 
the bulbar conjunctiva. Often the inflammation spreads 
rapidly into the deeper layers and causes protrusion of the 
globe and ultimately panophthalmia. 

A purulent infection may develop after the first day 
and, in fact, at any time until the wound is firmly closed ; 
but it is most to be feared on the first and second days. 
As it is usually heralded by pain, it is absolutely necessary 
to examine the eye at once if the patient complains, as 
the process may possibly he arrestetl or at least kept within 
bounds if discovered at the very beginning. The eye 
must then be disinfected in the manner previously de- 
scribed {see p. 68). 

A harmless acciilent after an operation for cataract is the draining 
of the aqueoUH humor undem^tli thu choroid after the wound has 
healed and tlie anterior cbamlier has l^een restored. The latter sud- 
denly becomes shallow, and when the iniericir of the eye is eiamined, 
the choroid in diHCOveredaa a tumor-like prominence of grayish or gray- 
ish-brown color, protmding into the aqnenuE and forming a pseudotumor, 
which, however, need not alarm the Burgeon. Fiichs has observed a 
comparatively large number of cases in which the aqueous humor 
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Plate 4. 

OperatiaD for Eecoadaiy mtamul, after Bowman, with two needles. 

escaped in this way without pnxlmring any harm. The fluid makes its 
way through & tear in Ihe mot of the iria. 

Glaocoma is a most unpleoHant, although, fortunatel;, not very IVe- 
quent, compUcBtion after operationa for cataract Siuce we tnow, that 
when the cataract wound is alow to close the epitheliuni of the cornea 
and of the conjunctiva may proliferate into the anterior chamber and 
form a complete lining for it as well us for the iiis and the uugles of 
the chamber, we undetstond why glaucoma after the operation for 
cataract sometimes deliea every form of treatment. 

Occasionally something else besides iritis and deposits on the civmea 
ia the cause of protracted reddening and irritation of the eye ; it may 
be a capillary flstnla in the scar of the wound. This also is asnally 
due to ilelayed healing of the wound, the epithelium in places bridging 
over the wound-edges and thus making it possible for a small fistula of 
the anterior cliamher to develop. The eye under such circumstances 
often frightens a surgeon, because of the miims pressure which suggests 
a cyclitia. On examining the scar and al the same time eiertmg a 
gentle pressure on the eye, a little fluid wilt \ • ■ ■ 
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speedily followed by recovery. 

Operation for Secondary Cataract. 

Since the introduction of raodern nietliods of treating 
wounds, this operation, which was formerly a much- 
dreaded one, in sjiite of its apparently trifling character, 
is, when properly performed, practically harmless and at 
the same time a most satisfactory procedure. In many 
cases vision is not permanently restored until it has been 
performed. Its object is to perforate the membrane which 
remains behind in the pupillary region after a cataract 
operation, or makes its appearance later, becomes thick- 
ened and interferes with vision, so that the center of the 
pupil finally is freeJ of everything capable of obstructing 
the light. Even the posterior capsule alone, if it forms 
wrinkles or possesses or develops areas of thickening, may 
prove a serious obstacle to vision, and, if to this are super- 
added remains of the anterior capsule, epithelial prolifera- 
tions of the latter, causing still further thickening, and 
remains of cortical material, the result is often a con- 
tinuous, thin, grayish membrane, which may easily reduce 
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vision to J or +, even when there is nci inflammation in 
the ease. If the operation is Ibllowed by iritis, the sec- 
ondary cataract may be even thicker. 

In myopic individuals more or less spcondiiry cataract 
is the rale. 

The j)ersistence of large remains of cortical matter does 
not always produce a secondary cataract. A very clear 
pupil may be formed in spite of them, even though it takes 
Bome time, provided only there is no inflammation. This 
is probably explained by the fact that tlie cortical remains 
keep the anterior capsule and its proliferating capsular 
cells away from the j)osterior capsule for some time and 
bold the edges of the tear in the anterior chamber apart, 
80 tliat the ca[>sular cells are unable to form deposits on 
the posterior capsule, and after the remains have been 
absorbed the posterior capsule remains perfectly clean. 

The indication for discission of a secondary cataract or 
of a wrinkled posterior capsule depends on the accuracy 
of vision that is necessary in any individual case. If the 
patient's work is such as to require aci^urate vision, a 6oe- 
ondary one will be necessary, even if he has a visual 
acuity of one-half 

When a cataract operation is followed by a normal re- 
covery, the one for secondary cataract may be un<lertaken 
as early as two or three weeks later. It is better to avoid 
delay, because even a thin secondary membrane becomes 
more rigid and harder witli time. It is therefore easier to 
divide them early, especially if the finest portion of the 
membrane is selected for discission. However, the eye 
ought to have lost every sign of redness before it is at^ 
tempted, and the general rule which has been given above, 
that inflamed eyes must not be operated u|H>n, applies 
particularly to these cases, barring only the exceptions 
noted on p. 68. 

Discission of a secondary cataract can be jjerformcd 
etjUally well four to eight weeks after the jirimary one. 

In this operation it is always to be remembered that it 
is free from danger only when strict antiseptic precautions 
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FiGB, 53-59. — Itistruniealfi for sotoodary cataract oper 
Fig. 53. — vnn Wecker'e scissors-forceps. 
Fig. 54. — Deamairea' capsnle- forceps. 
Fid, 55. — Desmnrrca' capsule-forceps, modified by XiWT. 
Fig. 56, — Bowman's discisslon-needle, 
Fio, 57. — Knnpp's capsule-kniie. 
Fiq. 58. — Rnapp's capsule-knife. 
Fib. 6H. — Weiss' ualaract needle with one cutting edge. 



are observed. Formerly it was almost as daugerous as 
the cataract operation itself. Sui^eons did not like to 
resort to it because it was also apt to he followed by severe 
purulent inflammation and sympathetic disease of the other 
eye. In fact, a case was reported recently in which, in spite 
of modern antiseptic precautions — although it was ina walk- 
ing patient — the eye was lost through panophthalmia. 

It follows, therefore, that the eye must be prepared 
quite as carefully for a secondary, as for a primary cataract 
operation. It is also advisable, before entering the ante- 
rior chamber, to flood tlie operative iield with a 1 : 5000 
solution of bichlorid of mercury, so that the needle or 
needling knife makes its way through a thin layer of the 
antiseptic fluid. It is also important not to touch anything 
with the needle first {Fig. 1). 

The small puncture will heal more quickly if it is placed 
under the conjunctiva, at the scleral border, after the method 
of Kuhnt, because it is in a vascular tissue and there ia less 
danger of the wound filling with vitreous. A prolapse of 
the vitreous into the wound may also take place in this 
operation if the wound is in the cornea, even though it be 
a small one. For the vitreous material protrudes through 
the wound like thread, at first clear, and later of a grayish 
color, and endangers and interferes with recovery. It 
forms a bridge by which infeetion may reach the interior 
of the eye. At the best it delays healing and annoys the 
patient by the irritation that is set up. Sometimes these 
threads consist merely of the so-called filamentous keratitja, 
a less dangerous but equally tedious eoiuplication. A poor 
needle — as, for example, one of the wrong width (see Fig. 
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6, 6) — favors the 0(«iirrence of pn>iu]>BP of tlie vitreous. 
Needles that have been ground too often, and have there- 
fore become too narn)w at the cutting edge, also predisiK>se 
to this accident, beouuHe, us the needle advances, the handle 
also puslies the wound edges apart and makes a roundish 
hole, which is slow to close and sometimes permits the 
vitreous to escape. Needling knives that are not of the 
proper construction may produce similar results. 

Instruments suitable for this purpose are sharp discission 
needles of various shapes (Figs. 41, 43, 66), or needling 
knives as designed by Knapp (Pigs. 57, 58) and Xuhnt 
(like Kuapp's instruments, but bent over). 

With goixl instruments of this kind it is also possible 
to enter the cornea (Knapp) and in that way attain more 
freedom of movement with tlie instrument. 

The steps of the operation depend on tlie kind of sec- 
ondary cataract present. First of all, the eye must be 
carefully examined under good lateral illumination with 
the magnifying lens to determine the nature of the cata- 
ract and the location of the blackest, that is, the thinnest, 
spots. The spots which lie nearest the center of the pupil 
are first utilized for making the opening. 

A bright light is indispensable for the proper perform- 
ance of a secondary cataract operation ; electric light is the 
best. 

The eye, having been dilated with atropin and cocain- 
ized and the speculum introduced, the globe is seized with 
the fixation-ibrceps opposite the point where the needle or 
knife is to be introduced at the scleral border. This spot 
is chosen where the introduction of the blade will most 
easily enable the operator to make a free incision in the 
membrane with the first movement of his hand, as indi- 
cated by the arrow iu Fig. 3. The needle or knife is 
introduced at a point 2 to 3 mm. from the corneal border, 
through the conjunctiva and sclera, into the anterior cham- 
ber, so that the instrument enters just in front of the iris, 
and is intriKluced along the iris until the desired thin spot 
in the secondary cataract has been reached (see Plate 5). 
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After the first incision lias been complete*!, a second one 
ia made vertically or obliquely to tlie firet, either by 
rotating the needle or knife through 90° around its long 
axis, or by intntducing it a second time at some other ap- 
propriate point on the scleral border. It is better not to 
attempt to divide thick areas and threads and cords in a 
secondary cataract, because the attempt is usually not suc- 
cessful with this metho<l. The instniments should never 
be thrust deep into the vitretms body. No aqueous humor 
should escape — an accident which can readily be avoided 
with this method of introducing the instrument if the 
needle or the knife has a good point and a good edge. 

When the secondary cataract ia somewhat thicker and 
does not present any thin areas, tlie capsule-knife is iutro- 
duoed more nearly at a right angle — i. e., through the 
cornea about 2 to 3 mm. from the bonier ; the operation is 
then completed in a similar manner, the eilge of the knife 
being brought into action as much as jxissible. Or the 
operation may be performed with two needles, after Bow- 
man, which is more a lacerating than a cutting procedure. 
According to my experieJice this operation, which, until 
recently, 1 used almost exclusively, or at least in a large 
nnmber of cases, has many advantages and, If properly 
performed, is quit* free fiiim danger to the eye. Cor- 
rect technic consists in introducing the two needles as 
ahowD in Plate 4, one after the other or at the same time, 
at a point about 2 to 3 mm. from the corneal bonlor and at 
directly opposite points, and briuging them out again 
through the secondary cataract at the same poiut in the 
center of the pupil. By separating the points of the 
needles with a symmetrical movement, a short horizontal 
tear is effectfid without the traction being communicated 
to the periphery ; the tear is then increased in a vertical 
direction by separating the points of the needles from one 
another from above downward. The two movements may 
have to be repeated once more with somewhat larger ex- 
cursions, and, as a rule, the resulting gap is then lat^ 
enough, even if the secondary cataract is quite thick and 
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rigiil. It is even possible with the needling operation to 
divide any small corda tliat may accidentally be found at 
the center of the cataract. This is done by crossing the 
needles slightly as they are introduced into the membrane. 
When a. thickened portion is found at the center of an otherwise 
rather thin secondsrj cataiact, it cun he removed nith Desmarrcs' spe- 
cially conatmcl«d CBpsuJe-ftirceps (Fig. 54) or with Luer's modification 
oC the instrument (Fig. 55). A Grafe knife or some other natrow- 
bladed knife (Figs. Tfi and 78) is introduced through the cornea or even, 
if there is an appropriate spot, directly through Ihe secondary cataract, 
which is then iteized with a siuall capsule-forcepa. The instrument 
shown in Fig. 55 maj also be thrust directly through both the cornea 
and the secondary catatacl. The method is somewhat more radical 
than those mentioned above, hot it can nevtrtheless be employed with- 
out doing any injury to the vitreous or causing it to enter the corneal 
wound. 

When the secondary cataract consista of thick, compli- 
cated masses of tissue everywhere adherent to the pupil, 
or when there has been complete upward displacement of 
the pupil aft«r a bad recovery, and the iris is usually cov- 
ered on the posterior aspect with a membrane consisting 
of inflammatory exudate and masses of secondary cataract, 
it is often a very difficult task to make an opening in this 
diaphn^m. AiWr traumatic cataract, when convalescence 
has been complicated with inflammation and after com- 
plete distortion of the pupil, we often find ourselves in the 
same predicament. 

The most important rule is not to operate until the eye 
has been free from inflammation for from six months to 
one year, as otherwise the operative wound closes again in 
a very short time. 

The least severe operation in these eases consists in the 
following procedure : Two of Bowman's needles are intro- 
duced, one after the other, from tlie temporal side, through 
the cornea and iris, near the edge of the former, parallel 
to each other and 3 mm, apart, and the two needles are 
then a<lvaneed almost to the otiier side of the iris. The 
needles are then lield by an assistant, who at the same 
time fixes the globe with the forceps. Their purpose is 
to prevent the thickened iris from slipping backward as 
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the diaphragm ia divided between the two needles. To 
acoorapiisli this a Knapp's capsule-knife is introduced 
opposite the points where tlie needles have entered — that 
is to say, near the nasal eilge of the cornea and in the 
horizontal meridian, introducing it into the anterior cham- 
ber almost as far as the jwint of entrance of the two needles. 
The edge is then directed backward, and the iris divided 
as completely as possible bctwtien the needles. As a rule, 
the incision becfimes sufficiently stretcheil by the prolapsing 
vitreous body. No vitreous is lost iu this procedure be- 
cause only thrt'c smull punctures iire made. 

A more raditail openiti<)n, because combinul with more 
or loss escape of the vitreous, and a more useful one for 
many cases, is that of de Wccker, which is performed 
with the excellent scissors-forceps (Fig- 53) designed by 
him. With a narrow keratome or knife, as in the case of 
linear extraction, access to the iris is obtained, and at the 
same time the knife is also introduced into the thickened 
iris. The corneal incision should only be lai^e enough to 
permit of the introduction of the closed scissors-forceps. 
The scissors are then opened in the anterior chamber ; one 
of the blades intro<luced through the wound and placed 
behind the menil)rane consisting of secondary cataract and 
iris, while the other blade is pushed as fur in front of the 
iris as possible, when the interveninc tissues are divided 
with one snip, leaving a widely gaping cleft. If neces- 
sary, a second incision can be made so as to form a V-shaped 
wound. The remaining tag usually retracts. 

A variety of other methods have been recommended for 
the excision of pieces from the center of an iris compli- 
cated by thickenings of the capsule, but the loss of vitreous 
at the operation is sometimes greater than is quite justi- 
fiable. Not infrequently the loss of vitreous is too great, 
even with the small incision necessary for the introduction 
of Wecker's scissors. 

Dressing and after-treatment must be as scrupulously 
attended to after an ojieration for secondary cataract as 
affer a primary operation. 
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These antiquated metbods, which were practised before 
cataract extractiim came into vogue, are not used by sci- 
entific physicians except in very rare cases. In India, on 
the other hand, and possibly among otiier distant peoples, 
the method is still practised by tlie native lay doctors. 
I'or reasons referred to previously (p. 118) the procedure 
ends in &ilure in 40 per cent, of the cases. ■ It might pos- 
sibly be indicated when the vitreous is liquefied, especially 
in cases of marked myopia when a corn^ incision would 
cause the escape of almost all of the vitreous, which would 
be followed by a retinal detachment. In such a case 
couching, with scleroticonyxis — that is, puncture through 
the sclera — mg.y be advisable, as the operation through the 
cornea (kcratonyxia) is more difficult and less reliable. 
According to Scarpa's method the operation consists in 
turning the cataract over backward and upward with 
a couching needle {resembling the needle shown in Fig, 
41, except that it is bent on the flat). The eye having 
been prepared in the same way as for a cataract oiieration, 
the globe is seized with a fixation -forceps, immediately 
under the cornea, and steadied while the needle is intro- 
duced into the sclera 3 to 4 mm. from the corneal mar^n 
and slightly underneath the horizontal meridian, as though 
it were to be carried toward the center of the vitreous. 
The edge of the needle should lie in the horizontal plane, 
the convex surface directed upward. After the needle 
has penetrated the globe to a distance of about 0.5 cm,, it 
is rotated around its axis until the convex surface is 
directed forwanl. The point is now directed forward and 
pushed in between the iris and the lenp. After it has en- 
tered the pupil as far as the pupillary margin of the oppo- 
site side, the shaft of the needle is elevated in front, thus 
imparting a lever-like action to the needle and depressing 
the lens downward and outward. The cataract must be 
maintained for a few moments in this new position until 
it becomes completely surrounded by the vitreous, after 
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which the needle is withdrawn in the same way as it was 
in trod u(^. 

The cataract may rise again and return to its original 
position. If it is aoft, it usually hreaks iij) without being 
aepressed. As a rule the capsule is opened in this pro- 
cedure. Sometimes the caturact would get into the anterior 
chamber. The operation is not such a very simple one. 
Depression — that iw, pushing the cataract directly down- 
ward — is still less to be reconi mended. 

The Operative Treatment of Dislocation of the Lens. 

The lens, whether clear or chiudy, may be dislocated 
spontaneously, especially in myopic eyes and after chronic 
iridochoroiditis, or as a result of traumatism — a blow or 
a fall and the like. The diBlocation takes place either into 
the vitreous or into the anterior chamber, and is due to 
atrophy or laceration of the zonule of Zinu. In either 
case the dislocation is apt to produce glaucoma. The 
operative removal of a dislocated lens from the eye is a 
most precarious and ungrateful undertaking for the sur- 
geon, and should not be resorted to until after rest, 
miotics, etc., have failed to bring about the desired result. 
For, as the lens has become htoeened from its suspensory 
ligament, its removal is always followed by the escape of 
much vitreous and its evil consequences, even though the 
operation be performed under anesthesia. It is to be 
remembered that in dislocation of the lens into the vitreous 
it is often very difficult to get a firm hold of the lens with 
a snare and to remove it rapidly. It is apt to slip to one 
side and escape from the snare. lu any case the corneal 
incision must be large enough, otlierwise the lens can not 
be removed from the globe at all. 

When dislocation of the lens is the result of inflamma- 
tory degeneration, it is best to enucleate the eye, because 
recovery after extraction of the lens is doubtful, and the 
operation is apt to produce symjMithetic disease of the 
other eye. In fact, I have seen that develop after extrac- 
tion of the lena in the case of traumatic dislocation. 
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Plate 5. 

Operation for secondary cataract with Kuapp's kuife intTodaced 
through the sclent. 



In partial dislocation, when the lens is merely displaced 
to one side and is still held by the zonule of Zinn on the 
other, discission is the best operation, especially in youth- 
ful patients. If the operation is performed with skill, it 
is usually possible to spear the lens with one of the dis- 
cission-needles, and tear the capsule with the other needle, 
making only a moderately large opening, so that the 
swelling of the lens will not be too great and the pro- 
lapsing mass of lenticular material is at once absorbed. 
Puncture of the cornea must be avoided in such cases, 
because it would be followed by immediate prolapse of the 
vitreous. If absorption is interrupted a needle is intro- 
duced into the opening in the capsule, and the lenticular 
substance stirred up, or the opening may be enlarged with 
both needles. Increased intra-ocular tension is treated 
with rest in bed and miotics. 

Although this method is somewhat slow, it is reliable 
and yields beautiful results. It is also suitable for cases 
of congenital ectopia of the lens in young persons, when 
the tremor of the lens is so great as to increase the intra- 
ocular tension or threaten dislocation. According to my 
experience extraction of the lens in these cases is less 
advisable. 

Removal of the Lens in Cases of High Myopia. 

It was pointed out by Beer, in 1817, and by Mauthner, 
in 1876, as well as by others, that a very high grade of 
myopia can be improved by removing the lens. The 
relief thus effected is more urgently indicated, as it is im- 
ix)ssible to wear glasses strong enough to secure good vis- 
ion, because the eyes will not tolerate them. 

The operation for myopia was first performed by Ac 
Weber in 1858, but was not accepted by the operators < 
his time, chiefly on the ground of its danger, and, indee 



it waa quite right to put it off until our own time. It 
needs the extra precaution of antisepsis and asepsis to 

i'ustify this grave inlerference in cases which for years 
ave been r^;arded as dubious from the operative point of 
view, and which formerly were quite rightly regarded as 
noH me iangere. Fukala returned to the method thirty 
years after Weber's tinn', and wrote about it in 1889. He 
was followed soon after by Vacher, in France, Tlio 
operation has been taken up with great enthnsia.sm, per- 
haps with excessive enthusiasm. On the strength of my 
own experience with 100 operations of this kind I feel 
impelled to counsel caution, not only in the operation 
itself but also in the selection of cases. It is not true 
that disease of the macula, which is such a serious menace 
to the eyesight, does not occur after this operation, or is 
brought to a standstill. If such eyes are used, macular 
disease often develops, and is quite as severe as in eyes 
that have not been operated upon. The more intellectual 
among these patients, who wish to maiie extensive use of 
their improved vision, often live to be crnelly disappointed, 
either because the eyesight again becomes irreparably im- 
paired, or the physician keeps on repeating the old caution 
against excessive use of the eyes. 

It is also probable that those who have been operate<l 
upon for myopia are in greater danger of having a retinal 
detachment than those wlio have not. Unless the entrance 
of vitreous into the wound during the operation is scrupu- 
lously avoided — which requires the greatest care — or if 
the vitreous is injured at the final discission of the pos- 
terior capsule, the predisposing factors for a retinal de- 
tachment are furnished. It is not right to assume, when 
a retinal detachment does not occur until one or two years 
later, that it can not be due in the ojieration. Mfideratc 
or very slight injuries to the vitreous are often followed 
by a retinal detachment many years later. 

Since the primary failures alone with tliis operation in 
the hands of individual operators amount to 10 to 14 per 
cent., which does not include subsequent deterioration or 
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Ii>ss (if visiou, the greatest iwution is iib.solutely inditi- 
pensuble. It i^ much mure imjiortant iu thii^ nperatioD 
than ID any other to prevent the eutranee of vitreous into 
the wound, whether the latter Ik3 large or small. Indi- 
viduals with high myopia are naturally prone to retinal 
detachment. In the second place iufeiition of any kind 
must be scrupulously gnartled against. Finally, unless 
the operation is correctly performed in every particular, 
such eyes are exposed t(t tlie danger of severe glaucoma, 
and the literature shows that many an eye has become 
blind from that cause. 

To escape the patient's reproaches and a great deal of 
trouble the <jperator should select only cases in which the 
niacula is still in a fairly good condition, the myopia 
20 D. or more, and the patient young. Moreover, he 
should choose the method of operating with which he is 
least likely to see anything of the vitreous — that is, dis- 
cission — and make as small a puncture of the anterior 
chamber as he can get along with. In children discission 
alone and absorption suffice. It is better, if possible, to 
omit the final discission of the posterior cajKule ; at least 
it should never be done earlier than six months after the 
operation and after the eye has had complete rest and is 
free from irritation. 

Scrupulous care and the strongest possible light are 
indispensable, even for the first discission of the ante- 
rior capsule, in order to guard against laceration of the 
zonule. 

Such eyes naturally [Missess a weakened, delicate zonule, 
which may quite easily be injured at the first opening of 
the capsule. If tlie zonule tears, the initial puncture or 
linear extraction will be attended by the entrance of 
vitreous into the wound, and the evacuation of the catar- 
actous masses must at once be internipted. The cataract 
continues to swell, the tension is increased, a second 
puncture is required, vitreous again escapes with but a 
small quantity of lenticular substance, and the condition 
ends in glaucoma, with which the surgeon will have to 
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contend for mouths withont satisfaefory treatment and 
without success. 

It therefore follows that, when the capsule is first 
opened, the lens must not be pulled to and fro even the 
width of a hair, nor pushed backward. 

In order to evacuate a swollen lenticular mass after the 
discission, a fairly large corneal incision is necessary ; for 
when the lens is not cloudy the cataractous masses are 
exceedingly tenacious. 

Some operators prefer to remove a clear lens, even in 
youthful individuals, by the same operation as that which 
is employed for senile cataract — that is to say, a large 
incision at the corneal border, opening of the anterior 
chamber without preliminary iridectomy, and expression 
of the lens. The ultimate effects of this procedure have 
not been reported in sufficient numbers to make it pos- 
sible to form a judgment, but it cannot help being followed 
more frequently by injury of the vitreous than cautious 



In most cases it is advisable to operate only on one eye, 
BO that tiie other eye will at least be useful for near-sight 
and, in case of accident, the patient does not become 
totally blind. 

The man ^vho operates on a myopia of less than 15 D. 
brings the method into ill-repute. The patients simply 
exchange their minus glass for fer-sight for a plus glass 
of equal strength, and lose their good near-vision without 
spectacles, of which they are often quite proud. After 
the operation they have to wear a heavy cataract lens of 
8 D. or more for near work. 



II. IRIDECTOMY. 

Iridectomy as an independent operation is performed 
chiefly for two reasons. First, as optical iridectomy to 
affoni the rays of light access into the interior of the eye 
when the normal pupil is {lisplaced laterally or anteriorly 
by inflammatory exudate or distortion, or completely cov- 
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FiGH, 60-66. — Iiistrunienta for irideclomy. 
Fio. 60.— Vun Grafe'6 3ti>|)-Hi«ciiluiu. 
Fig. si. — Curved kemtomt, secu from utiove. 
Fio. (% — Curved keratome, seen Cnim the side. 
FiQ. Ba— Fiiation-forcepB, 
Fig. 64. — Curved iridectomy-stissorB. 
Fig, 65. — IrifrfurcepB. 
Fig. 66.— Spatula for replacina the iris. 

Of course, instead of these instrunienta, olbura llml serve 
purpose may be used. 

ered by a thick central corneal opacity. The operation 
may also be cousidered whtii there is a tttatiunary central 
Opacity of the lens (see p. 112). Suconil, another and 
much more iDi[X)rtant reason for performing iridectomy 
is to reduce morbidly increased intra-ocular tension in 
glaucoma. 

I. Optical Iridectomy. 

This operation, which originated in the eighteenth cen- 
tury, is noWj as a rule, jierformed after the manner pro- 
poaed by Beer at the beginning of tlie nineteenth century. 

The value of the newly formed pupil is often greatly 
diminished by the fact that the lateral portions of the 
cornea and of the lens, which correspond to the new 
pnpil, are not possessed of as equally good refracting 
power as the central portion. The more peripheral the 
location of the new pnpil the less distinct will be the 
retinal image tliat it makes possible ; although its distinct- 
ness may be increased by means of a cylindric lens. 
Hence, the optical result of the measure is, as a rule, 
most satisfactory when the pupil has to be only slightly 
displaced to one side, for which purpose it is enough to 
cut a small piece out of the iris near the pnpil. 

It must never be forgotten that iridectomy, unlass it is 
covered by the upper lid, may distress the patient by ad- 
mitting t(M> much light, especially in cases of corneal 
opacity. For, if the pupil is not adherent to the lens, 
and therefore possesses its normal mobility — as, for ex- 
ample, when iridectomy is performed solely on account of 
a corneal opacity — the pupil will remain permanently 



dilated, because a piece of the sphincter has been removed, 
and the normal power nf contraction lias therefore been 
impaired. Corneal opacities often produce marked blind- 
ing, because they act like a ground-glass and diffuse the 
light into the eye. The annoyance is, of course, greater 
in proportion to the size of the pupil anil the degree of 
translucency of the opacities. In such cases it is some- 
times necessary to blacken the central corneal opacity by 
tattooing, in order to diminish the patienfa discomfort. 

It is altogether wrong to make an optical coloboma 
behind an opaque cornea, even when the opacity is only 
alight. The vision is not materially improved thereby, 
while the patient is annoyed by the troublesome blinding 
effect. 

If optical iridectomy is to accomplish its purpose, it 
must be wholly or at least partly within the region of 
the palpebral fissure. If the greater part of the cornea 
is opaque, the location of the iridectomy will, of course, 
have to be determiued by the remaining clear tissue. 
A clear spot may be tested for the remaining d^ree of 
function by dilatmg the pupil and holding a disc of lead 
with a slit in it in front of the eye, in various meridians, 
until the position is found where vision is best, which will 
correspond to the most favorable corneal meridian. Some- 
times it may be necessary to give the patient a convex or 
concave lens in performing the test. The iridectomy 
should then be placed in this meridian, care being obser\'ed 
to excise a narrow piece of the curtain, so that the opening 
will be cleft-like ni fonn. A diaphragm with a enmll 
and narrow opening yields more distinct images than one 
with a lai^ opening. 

The instruments necessary for this form of iridectomy 
are shown in Figs. 60-66. 

After the eye has been well cleansed and cocainized, 
the speculum is introduced, and the operation is usually 
performed with a narrow, or only ni<tderately broad, 
curved keratome (Figs. 61 and 62). In cutting, the 
operator may carry the instrument away from his body, 
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or he may oarry it toward 
will have to tshange his poi^ition 'with relation to the 
patient. For example, in doing an iridectomy on the left . 
eye at the inner ana lower angle, which is often selected i 
for optical iridectomy, the operator, if he wishes to cut 
towara hia body, stands to the right side of the patient ; 
and if he wiahea to cut away from his body, to the left of 
the patient. For excising a small s^ment of the iris, the 
knives shown in Figs, 76 and 78 may also be used to ad- 
vantage. With these instnimentH a. small wound is made 
in the cornea which, however, must not be too narrow on 
the side towani the anterior chamber, so tliat there may 
not be ranch difference between the inner and the outer 
wound. It should also be remembered that instead of an 
iris-forceps (Fip;. 65) a blunt iris-hook (Figs. 67 ami 68) 
is also quite use?iil in optical iridectomy, especially when it 
is desired to seize only a small piece near the pupil. It 
requires only a small incision in the ci^rnea to introduce 
the hook into the anterior chamber, and, as it is blunt, 
there ie no danger of injuring the lens. Besides, seizing 
the iris with the hook is a painless procedure (Axenfeld), 
which makes it easier to place the iridectomy correctly. 
The instrument is introduced flat over the iris, then 
slightly rotated to seize the edge of the pupil, and drawn 
out again flat. It has the advantage of permitting the 
incision to be made at the hmbus of the sclera, leaving 
the cornea free from any incision, and therefore obviating 
any danger of a consequent permanent opacity, which 
sometimes partially interferes with the newly fonned 
coloboma. 

The globe is fixed opposite the point where the keratome 
is introduced. After the assistant has taken charge of the 
fixation -forceps, the operator introduces the finely serrated 
iridectomy-forceps (closed), seizes the iris near the edge 
of the pupil, draws it out in front of the wound, and 
snips off tne fragment with the bent iridectomy-scissors. 
When a narrow iridectomy is desired, the iris, after it has 
been drawn out through the wound, is excised in a radial 
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Fia. (i7.— Blunt iris-hook. 
Fig. 6S.— Bluut iris-hook. 
Fio. 69.— tibarp iriH-book. 
Fla. TU.— Sharp iria-hook. 
Fig. 71— Single hook, 
Fta. 72.— Double book. 

direction. If, on the other )iand, it is desired to have the 
coloboraa reach as fer as tlie periphery-, the curtain is cut 
off along a line parallel to the wound. Instead of the 
usual iridecfomy-sciasora, Wecker's scissors may also be 
used. After the excision, the iris is carefully replaced 
with tlie spatula (Fig. 66). The same thing must be 
done when the iris liaa been seized with a hook in making 
a coloboma, 

A single bandage must l>e worn for from five to six 
days, and the patient remains in bed twenty-four hours. 
He should be kept under supervision for from eight to ten 
days, when recovery will have taken place. As a rule, 
there is no complicating infiammation. 

Forming the transition from optical iridectomy to iridec- 
tomy performed for the relief of tension there is the opera- 
tion performed for the purpose of preventing secondary 
glaucoma. When the pupil is adherent around the entire 
periphery, or there is only a small gap left in the circular 
synechia, it is better not to wait until the tension has 
actually increased and irritation and sensitiveness have 
made their appearance; it is much Ijetter to take advan- 
tage of the time when the eye is at rest to make an open- 
ing in the iris for the purpose of restoring communication 
between the space behind the iris (the posterior chamber) 
and the anterior chamber, as sooner or later there is danger 
(if bulging of the iris from an accumulation of aqueouB 
humor behind it, prodncing an increase of tension. 

In this fiirm of iridectomy the upper segment of the 
eye is usually selected. The excised portion need not be 
broad. A moderately broad keratome is introduced at the 
scleral bonier. After the iris has been seized with the 
forceps it is slowly drawn out, Itecause the adhesion 
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tween the pieec of iris and the lens haa to be separated. 
Ill some cases, if tiie adhesion is very dense, tlie edge of 
the pupil remains beliiod on the lens, where it should then 
be allowed to remain. 

Even in case of an extensive anterior syneehia — that is, 
an adhesion between the iris and the cornea as a result of 
perftiratiou, with ulcer or injury of the latter — it is of^n 
advisable not to wait for secondary glaucoma, which is so 
Hpt to follow this condition, but to relieve llic [iressure 
on the iris by iridectomy as soon as the eye lias been 
quiescent for some time. 

3. Iridectomy for the Relief of Increased Tension. 

As the object is not to inijirove vision, the iridectomy 
should, whenever possible, be covered by the upper lid, 
and a broad piece of the iris extending to the periphery 
should be removed. 

The discovery that iridectomy cures glaucoma is the 
immortal achievement of Albr. von Grafe (1 856). Before 
his discovery, all eyes affected with glaucoma, without 
exception, went blind after a longer or shorter space of 
time. The fifty years that have elapsed since then have 
shown that iridectomy, when performed in time, is the 
best method of treating glaucoma, but that in advanced 
and chronic cases the cure effected by this means is not 
certain nor alwuys permanent; for relapses occur even 
when the operation has been correctly performed. In 
hemorrhagic glaucoma, iridectomy nsnally fails to have 
the desired effect and may indeed do more harm than 
good. As in old cases of ordinary glaucoma iridectomy 
may make matters worse, the chief indications for iridec- 
tomy in eases belonging to the group of primary glaucoma 
are acute and subacute glaucoma, and simple glaucoma 
when not too far advanced — that is, when there is not 
much narrowing of the visual field from the nasal side. 
In childhood, if the child is not very young and the 
glaucoma not very far advanced, iridectomy may be tried ; 
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but ill all other cases of infantile glaucoma sclerotomy ia 
to be preferred. The latter operation is more advisable 
also in advanced uisea of simple glaucoma and bemor- 
rh^c glaucoma, although it sometimes has to be repeated 
several times. 

In secondary glaucoma, iridectomy is indicated when , 
there is a circular synechia. In tlie remaining varieties 1 
of secondary glaucoma, sclerotomy or puncture of the I 
cornea usually suffice. I 

The eye should be prepared for a glaucoma iridectomy 1 
by the instillation of miotics (physoetigmin and pilocar- l 
pin), and this preparatory treatment is the more necessaiy 
the shallower the anterior chamber, because it enables the 
operator to carry out the operation correctly. The deeper 
the anterior chamber and the narrower the pupil — ^two 
conditions that are brought about or favored by the use of 
miotics — the easier it is to introduce the keratome cor- 
rectly, and the more effective will be the excision of the 
iria. Other preparatory measures include rest in bed and 
judicious use of morpMn to induce as much sleep as pos- 
sible; for sleep has a favorable effect on the intra-ooular 
tension. It is not wise, however, to spend more than 
twelve to twenty-four hours in preparing a patient for 
operation in cases of acute glaucoma. If by that time 
the anterior chamber has not oecome deep enough, either 
a preparatory sclerotomy should be performed or an iri- 
dectomy should be effecteil with a narrow knife or by in- 
cising from without. 

Preliminary local anesthesia with cocain and adrenalin 
is most imiiortant. [In acute glaucoma, when not contra- 
indicated by physical conditions, general anesthesia is 
preferable. — Ed.] What was said above on p. 31 ap- 
plies to these cases. It is also necessary to instil physos- 
tigmin (eserin) into the other eye for some time before 
operating, in order to guard it against an attack of glau- 
coma from the excitement of the operation. [iSerin 
should be usefl on the uiioperaled eye during the conva- 
lescence from the iridectomy. Both eyes should be band- 
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Plate 6. 

Iridectomy in glaucoma. 

aged until the iridectomy wound has healed and the 
anterior chamber is restored. — Ed.] 

It is more important in this instance than in any other 
to see that the patient is in a proper position. If the 
operation is painful, an unduly soft and yielding pillow 
will permit the patient to draw the head back, ana thus 
greatly endanger the success of the procedure. The head 
should therefore be placed on some hard substance and 
held very firmly, so as to keep it absolutely immovable 
during the painful process of drawing out and cutting off 
the iris. 

The light for this form of iridectomy must be at least 
as good as for a cataract operation. 

(a) In the great majority of cases the keratome is to be 
preferred for iridectomy, because the wound which it 
makes, as a rule, heals more quickly and more kindly 
than a wound made with a narrow knife. It is true that 
the latter is easier to handle and, j)erhaps, would be better 
for a beginner to use instead of the keratome, which is 
often very difficult to manage when the anterior chamber 
is narrow, and always places the lens in some danger. 

After the conjunctival sac has been lightly flushed out, 
or, if the irritation is severe, without that preliminary 
precaution, the stop-speculum is inserted, the globe firmly 
held below with the fixation-forceps, and the keratome 
introduced from above into the anterior chamber, either as 
shown in Plate 6 — that is, the operator stands at the 
patient's head and })ushes the keratome away from his 
body — or ho stands by the side of the patient and, after 
introducing the keratome, pushes it toward his body. 
The keratome is introduced 2 mm. from the transparent 
edge of the cornea and advanced in such a way as to 
make the incision parallel with the corneal border. In 
old jKTSons with deejKset eyes it is often necessary, in 
order to get at the eye, to draw the flaccid skin of the 
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upper lid upward with the fourth finger (we Plat« 6). 
The kenitome should be introduced as far an possible, 
williuut, howKver, injuring Descemet's membrane with the 
point. It is alao UL^essary in introducing it to avoid 
priekiug the iris or even the lens. In the same way, when 
tlie instrument is withdrawn, the operator must be careful 
not to scratch the lens with the point. It is therefore 
better to depress the handle toward the patient's brow, 
and to bring out the point along the posterior surface of 
the cornea, but without touching the membrane. 

If the anterior chamber is shallow and it is impossible 
to advance tlie keratome fur enough, the incision may be 
enlarged to one side as the instrument is withdrawn by 
turning the point in that direction and cutting as it is 
withdrawu. It is always well to press the keratome 
against the iris, in order to jtrevent prolapse of the latter 
from the wound. 

The excision of the iris, which now follows, requires a 
good assistant and jierfect tixation of the patient's head, 
if the eye is sensitive. If the iris remains in the anterior 
chamber, as is best for a regular iridectomy, the curved 
iria-forceps (Fig. 65) is introduced (closed) nearly as far as 
the pupillary border ; it is then opened aliout 3 to 4 mm., 
and the iris is seized. The assistant, to whom the oper- 
ator has given the fixation -forceps after completing the 
incision, now has the important task of holding the globe 
rigidly and preventing it from rotating upward, because as 
BOon as the sensitive iris has lieen seisied with the forceps 
and drawn out the patient reflexly rotates the eyeball 
npward in proportion to the severity of the pain. This 
upward rotation makes it difficult or even impossible to 
draw the iris forward properly and cut it off' as it should 
be done. But the assistant must not depend solely on 
the conjunctiva, in the grasp of the forceps, to draw the 
globe downward, because, as this operation is /requently 
performetl on old persons with friable conjunctivte, the 
membrane would simply tear, and fixation would be at an 
end. He must, ou the contrary, utilize the sharp comers 



i 



OPERA TIONS ON THE BYE. 

of the forceps for fixation by (tressing them into the 
aclBra, and thus strengthening his hold on the globe. For 
that purpose the forceps must, of conrse, be brought into 
a more vertical position in relation to the globe than as 
shown in Plate 6 ; and if the globe shows a tendency to 
esoape upward, it must be pushed, rather thau drawn, 
downward. 

After the operator iiaa drawn the iris out about 5 to 6 
mm. from the anterior chamber he holds the curved iri- 
dectomy-scissors with the convex surface against the 
globe, seizes the extracted iris between its blades, and 
cuts off the membrane with one snip of the sci.ssors, mak- 
ing slight tractitin on the iris at the same time ; or he first 
cuts off half of the drawn-out iris and then the other, 
again making vigorous traction on the membrane. For it 
is necessary to excise a broad piece of the iris, extending 
as far as the peripheral insertion of the membrane, so as 
not to leave any more of the iris at the angle of the 
cliamberthan is absolutely unavoidable. For that reason 
it is indispensable to hold the scissors firmly against the 
globe while cutting. Wecker's forceps-scissors (Fig. 63) 
are also an excellent instrument for cutting off the iris. 
If the iris prolapses in front of the wound as the kera- 
tome is withdrawn, it should be seized transversely and 
cut off as described. 

In this operation also it is necessary to replace the iris 
with the spatula (Fig. 66) after the excision has been 
completed (see Plate 3). Indeed, to leave the iris in the 
angles of the wound would be particularly dangerous in 
glaucoma, because it would be followed by an increase in 
the tension. The corners of the sphincter must be re- 
placed in such a way as to correspond with the normal 
border of the pupil, so that the latter, with the coloboma, 
resembles an inverted keyhole. It is well to have the 
coloboma somewhat wider above — that is, at the periphery 
of the iris — than at the edge of the pupil (Fig, 8), Quite 
frequently in iridectomies for glaucoma the iris, which 
has been paralyzed by the increased tension, is slow to 
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return to its normal jtoshiun. Tins may be expected 
wben tiif pupil refuses to contract in spite of appropriate 
preparatory treatment, and the iridectomy haa to be per- 
formed with u dilated pupil. 

Often the dilatation of the pupil in glaucoma is greatest 
at its upper portion, and only a narrow hem of iris re- 
mains for excision. This disturbing factor and a deep 
pottitiou of the eyeball, with a tendency to rotate upward, 
which is often present in glaucomatous patients, who are 
usually advanced in years, sometimes i-ender it advisable 
to place the iridectomy along the temporal or lower por- 
tion of the curtain instead of above, iiarticularly in cases 
of advanced glaucoma, in which the operation is per- 
formed more for the purpose of relieving pain and saving 
the globe tlian to improve vision. In every iridectomy, 
and particularly when it is performed for glaucoma, it is 
imiwrtaiit to avoid the error of introducing the keratome 

at too great an angle through the ctirnea (Fig. T2it, ), 

as tliat would bring tiie inner wound too far away from 
the outer wound, and therefore too near the center. The 
wound should be as near as possible to the angle of the 
chamber ( ), because that is the only way that ade- 
quate incision of the iris is possible. Xt is obvious from 
Fig, 72a that the correct incision would come into col- 
lision with the iris. Hence, after the keratome has been 
advanced in the direction of this line 
as far as the iris will permit, the 
handle must be gradually depressed 
in order that the point may miss the 
iris and anterior pole of the lens. 
The figure also shows that the sclera ^^^ ,„^„,.,^. , 
overlaps the cornea somewhat at the e'B'on "*>' iritiecwmy. 
corneal border. Hence an incision 
2 to 3 mm. from the corneal border will encroach upon the 
cornea with its inner edge (which lies in Desceraet a mem- 
brane) or, in other wnrJs, if the inner edge of the wound 
is to be placed within the corneal border— or angle of the 
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cliaiiiber — tlie outer wound must lie within tlio sclera, 2 to 
3 mm. from the edge of tlie cornea. 

(A) When iridectomy is j)erformed with Grafts calurud, 
knife, there is leas danger of pricking the lens, and the 
mistake just referred to is, therefore, more readily avoided ; 
but an incision made with this instrument, as a rule, does 
not close so easily, and the operator is apt to fall into tlie 
error of coming out too near the periphery, and having a 
prolapse of the lens, either during or after the operation, 
as the lens may be forced out by the intra-ocular tension 
if the latter does not rapidly diminish after the operation. 
Occasionally it takes several days for this to occur. Hence, 
although the length of the wound, which should be from 
6 to 7 mm., has a most favorable effect in curing the glau- 
coma, too large a wound must, for the reasons given, be 
avoided. 

The Griife knife, which should be very narrow, is car- 
ried through the anterior chamber, as in an operation for 
cataract, except that the point of entrance and point of 
exit should not be more than (j to 8 mm. apart. The in- 
cision, which should be at the scleral border, should be 
about 2 mm. from the edge of the cornea at every point 
along its entire length. With this instrument also it is 
often difficult, on account of insufficient depth of the an- 
terior chamber, to get through between the cornea and 
the iris, and succeed in mdkiug a sufficiently long in- 
cision. 

Excision of tlie iris and replacement are j>erformed in 
the same way as before (lescribed, 

(c) Iridectomy by incision with scalpel or amvifier 
{Gayet, Scholer). Whereas, when the incision is made 
with the Griife knife, as just described, the anterior 
chamber is opened from within outward, it may also be 
opened from without inward, either with the same knife 
or, still better, with a broader-bellied knife, as, for ex- 
ample, the scarifier mentioned, or a very sharp scalpel. 
This method is advisable when there is little or no room 
between the cornea and the iris because the curtain has 
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been pushed too far for wan! , either owing to severe 
primary glaucoma or, very frequently, from secondary 
glaucoma, with bulging of the iris, as a result of a cir- 
cular, or a lai^ anterior, synechia (for example, after a 
large central perforating ulcer). In auuli a case the in- 
cision is made cautiously from without inward along the 
corneal or, better, the scleral, border. The incision by 
which the anterior chamber is opened is first made short 
and then eulai^ed with suitable scissors, [de Wecker's 
(Fig. 53), Stevens' (Fig. 92), or Desniarres' (Fig. 36),] the 
instrument being brought into play at the angle ot the 
chamber between the cornea and the iris. 

So far we have succeeded no better in explaining the 
eifect of iridectomy in primary glaucoma than we have in 
explaining this form of glaucoma itself. The thought 
naturally su^ests itself that incision uf the capsule of 
the globe is followed by increased seepage of aqueous 
humor from the anterior .chamber — in other words, a so- 
called filtration-scar is produced aud furnishes a kind of 
safety-valve, protecting the eye from excessive pressure. 
On these grounds de Wecker recommended simple in- 
cision at the corneoscleral border without iridectomy, 
under the name of sclerotomy, and used it in the treats 
ment of glaucoma. It was found, however, that the 
effect of this procedure was not as great as that of iridec- 
tomy, and that excision of a piece of iris reduced the 
excessive tension better than more incision, at least during 
the initial stage of the process. It can not be denied that 
aolerotomy acts well in the later stage of glaucoma and in 
children, and that it is possible, therefore, that part of the 
effect of an iridectomy is to be attributed to the increased 
seepage (filtration). 

Since it appears, from the investigations of Knies and 
Ad. Weber, that obliteration of the angle of the anterior 
chamber (Fontana's space) plays an important part in the 
causation of glaucoma, and has even been considered the 
primary cause of the disease, the good effect of ex- 
cising a piece of the iris has been explained by the open- 
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iiiK up of tlie angle of the anterior cliamber so far as it 
faflu within the influence of the iricieclomy. As a matter 
of fact, however, the angle is opeued up only when the 
iris is extirpated as far as its root, which, as aijpears from 
the anatomical investigations of Treaclier Collins, is not 
the case as a rule. In 23 eyes which had been iridec- 
tomized for glaucoma he found that in only 2 the Oper^ 
ative scar extended near enough to the peripherj- for the 
incidon to have involved the Iigamentum pecttnatum. In 
3 cases, in which the incision had heeu carried very near 
the periphery, the increase in tension had returned. 
Nevertheless, it may be assumed tliat the removal of a. 
piece of iris renders the angle of the chamber more access- 
ible, and thus improves the drainage. 

Priestley Smith's theory that the way is prc-pared for 
glaucoma chiefly by the physiologic increase in the size of 
the lens — which occurs in advan<^ age — furnishes another 
]K)9sible explanation of the favorable effect of iridectomy 
and sclerotomy. As the lens increases, the space between 
it and the ciliary body diminishes, and it the ciliary 
processes boeonie engorged with hlood, the edge of the- 
lens and the ciliary process may force the root of the iris 
forward, thus narrowing or even occluding the angle of 
the anterior chamber. This mechanism would render the 
effect of iridectomy intelligible, because the iris, at all 
events, c^iuld not be pushed fiirward at Ihe site of the 
iridectomy ; and there is another factor — for Snellen ob- 
served that every successful operation is followed by quite 
a considerable flattening of the cornea in the direction 
toward the operative wound. This flattening is neces- 
sarily accompanied by a certain dilatation of the bulbar 
wall in the ciliary region, and in that way there is pro- 
duced a dilatation of the perilenticular space, which, ac- 
cording to Priestley Smith's theory, must nave a favorable 
effect on the circulatory conditions in that region. 

The after-treatment of a glaucoma iridectomy reqoire?, 
first of all, a few days' rest in bed, which has a favorable 
effect on inlranjcular tent-iun. The use of miotics is iiw 
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dicated very soon after the operation, sometimes even on 
the first day, Pilocarpin, 2 to 3 per cent, solution, five to 
Bis times a day, if necessary, is to be preferred for post- 
operative iLse, as it is less irritating than physostigmin 
(eserin). Iridectomy wounds also must be kept clean, to 
guard against iritis. Even sympathetic disease of the 
other eye has been known to occur after an iridectomy for 
glaucoma. 

The most important complication during convalescence 
IB failure of the wound to close, because the tension fiiils 
to diniinii<h after the operation. In such unfavorable 
vases, posterior sclerotomy has been recommended, com- 
bined, if necessary, with Weber's procedure (see Scle- 
rotomy). 

Total escape of the lens, which sometimes does not take 
place until after the operation, and occurs when the in- 
cision is too near the periphery, or too large, is undesirable, 
but is better than mere prolapse of the lens into the 
wound, which causes renewed increase of tension. Hence, 
the accident may have a favorable effect. 

Retinal hemorrhageti occurring after the operation pos- 

» little significance and are probably caused, as a rule, 
by the introduction of the intra-ocular tension which fol- 
lows incision of the globe, and brings about rapid change 
of pressure in the retinal vessels. Such a hemorrhage is 
not a sign that the glaucoma belongs to the hemorrhagic 
form. But if the hemorrhage takes place before tlie 
operation, it is a sign of hemorrhagic glaucoma. 

In addition to the two above-mentioned principal indi- 
cations for iridectomy, and iridectomy as a preliminary 
operation for cataract extraction, which has been referred 
to, certain less frequent indications should be mentioned. 

3. Iridectomy in chronic iritis to prevent relapses and 
clear up the vitreous. This operation has lost much of 
its former popularity, at least among those who only per- 
form necessary operations. At any rate it must be per- 
formed only during an interval of entire freedom from 
inflammation, and even then the gap in the iris closes up 



again, usually after a large Lemorrliage, wliicli more or 
les3 (»mpletely fills the anterior chamber. lu the same 
way tlie relief obtained by iridectomy in cases of obstinate 
and troublesome flocculi in the vitreous is often but slight. 
It is an absolute mistake to operate on account of a few 
synechiie. The view which was held several decades ago, 
that synechise produce a fresh iritis, has lost weight since 
we know tliat iritis is usually due to a eoustitutit>ual cause. 

4. In cases of ectatic scars of tlie cornea and staphy- 
loma-formation, iridectomy is perfectly justifiable and, as a 
rule, reduces the bulging in both of these conditions. 

5. Iridectomy may be tried for the purpose of removing 
very small sarcomatous nodules on ^e iris. According 
to my experience the beat procedure in such cases is, first, 
to make a large incision at the corneal border, equivalent 
to ^ or ^ of the circumference of the membrane, if neces- 
sarj-, with the scissors, and then to perform an iridectomy 
to the right and lefl of the nodule. In that way the piece 
of iris containing the tumor may be completely rollea out 
of the anterior chamber and removed, to the very nwt of 
the iris. 

In the case of tuberculous proliferations it is better uot 
to extirpate, but to treat them either by intn)ducing iodo- 
form into the anterior chamber or by tuberculin injections 
or enucleation. 

III. SCLEROTOMY. 

As has been mentioned, anterior sclerotomy — that is, 
sclerotomy performed at the corneal margin, represents 
one-half, and under certain circumstances the better one- 
half, of iridectomy ; for it is always a less dangerous pni- 
cedure, although not quite so effective as iridectomy ; but 
it can be repeated as often as may be desirable. In infan- 
tile glaucoma, in advanced cases of glaucoma, and in hem- 
orrhagic glaucoma I believe, from my experience,' that it 

' I'p to June, 1900, I had performed 570 operalinns nn 303 n<lu1ta 
suffering from gin in-oma— 279 jrideclomies and 291 selerotomien ; lip to 
November, 18^9, I had performed 104 aclerolomiea on S4 childreli 
afiected with glaucoma. 
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preferablp to iridectomy, and in the remaining forms of 
glaucoma it is often a useful accessory or complementary 
operation ; for in many of the cases of glaucoma that pre- 
sent themselves late for treatment iridectomy fails to effect 
a permanent cure, and sooner or later a secondary operation 
b^mes necessary. 

In the presence of iridocyclitis with deposits, causing 

increased tension, sclerotomy is the proper operation and 

iridectomy would be altogether out of place. In kerato- 

oonus, repeated sclerotomy is indicated — to arrest the prog- 

3B of the disease. 

Sclerotomy may be performed either with the keratome 
(Quaglino, Snellen) or with the cataract-knife. The latter 
method, proposed hy Wecker, makes it possible to avoid a 
prolapse of the iris, which is always apt to occur when 
the keratome is used. The Grafe knife is introduced 
much in the same way as in the operation for cataract (see 
Plate 7), except that the points of entrance and exit lie 
ferther out on the sclera ; the knife is drawn to and fro 
with a sawing movement, as though for the purpose of 
making a curved incision in the corresponding direction 
below in Plate 7) ; but after the entrance and exit wounds 
lave been enlarged to about 3 mm., a broad bridge of 
solera is allowed to stand, the point of the knife as it- is 
withdrawn being carried over the inner surface of the 
sclera in the angle of the anterior chamber. But in thus 
incising the inner angle of the chamber, as recommended 
by de v incentiis and Taylor, and extending the incision 
from the angle of the chamber into the sclera at the level 
of the iris, the knife must not be inserted too deeply, as, 
otherwise, the iris afterward gradually slips into the in- 
cision and causes a corresponding distortion of the pupil. 
In order to make this incision correctly, it is necessary 
to apply the fixation-forceps midway between the wounds 
of entrance and exit {see Plate 7). This is an important 
point, as it enables the operator to make this incision with 
Buch certainty and precision that little or no aqueous 
bumor escapes, and, if necessary, it also enables him to 
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Fio. 73. — Small kuife, after Lang, for incising tbe cornea prepuratoiT 
to tbe introduction of tbe blunt knife, shown in Fig. 74, far the purpcse 
of separating anterior aynecbiai. 

Fiu. T5.-— Steel spatula, after Lang, to be used in cunuectiun with a 
large nmguet for drawing snukU purtieleH uf iron from behinil the iris. 

Fio. 76. — Curveil broad ue«dlQ (kcratomej for incisiug the cornea (the 
□eedle is augalar rather thsu curved). 

Fioe. TT and 78.— Broad needles for incising tbe comes for a narrow 
iridectomy, etc. 

make a secondary sclerotomy inimedJately after tlie first, 
which enhauces the effect. 

Preparatory treatment with miotics is also necessary for 
sclerotomy, to guard against prolapse of the iris into the 
wound. 

Under the name of posterior sclerotomy an operation for 
glaucoma has been recommended. It consists in making 
a short incision of the sclera with a Grafe knife farther 
backward, in the equatorial region of the globe, and at 
the same time incising the vitreous to a considerable depth. 
This procedure is said to facilitate a subsequent iridec- 
tomy or to enhance the effect of the operation when it is 
insufficient. The patient is told to look towaKi the nasal 
side, the conjunctiva ia seized with the fixation -forceps 
near the horizontal meridian and drawn slightly down- 
ward. With a Grafe knife, the back of which is directed 
toward the cornea, the sclera is then punctured in the 
horizontal meridian at least 5 ram. behind the corneal 
margin, and tbe knife is advanced about 10 mm. in the 
direction towani the center of the globe. As it is with- 
drawn it is slightly turned on its axis, so as to make the 
wound gape and permit some of the fluid to escape. In- 
fection is guarded against by displacing or drawing the 
conjunctiva to one side as the knife is introduced and by 
observ'ing cleanliness. Priestley Smith only saw hemor- 
rhage twice after this method of sclerotomy in 60 opeiv 
ations. 

If, in from ten to twenty days after an iridectomy, the 
anterior chamber is not restored and malignant glaucoma 
mauifesl^ itself. Ad. Weber's procedure may be tried ai 
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whjch iridKtumy bad prenoS^^M 



a last resort. This operation is performed as follows : 
During a posterior sclerotomy, such as has just beea de- 
scribea, with an incision of 8-10 mm. out from the corneal 
margin, and while the wound is being made tii gape by 
rotating the knife through ^ of the circumference, the 
operator exerts pressure on the cornea for about two 
minutes by means of the upper lid. The pressure exerted 
must be slight at first and increased gradually, and must 
act in a direction perpendicular to the surface of the 
coloboma, as that is the direction toward which the dislo- 
cation of the lens is usually greatest. The object of this 
procedure is to force the lens back when it has prolapsed 
in front of the ciliary processes. When the greatest 
degree of pressure has been obtained it should be kept up 
for from one to one and one-half minutes in order to give 
time for the accumulation of aqueous humor. 



(As regards resecliun of llit BympaUtelic, which has been n 
for the cure of glaucoma, it is nut i[uile cJear an yet whether the opera- 
tion hsH anj great value or is even pennanent in ilR eftect, and whether 
(he benefit derived in in proportion to the severity of the operative in- 
tervention ; for we do not even know iicciiralely whether it maj not do 
harm in some other direction.) 

An operation very much like the above-Kl escribed pos- 
terior sclerotomy is }mnctitre of the gckrn as recommended 
by Deutschmann for the etire of retinal detachment. A 
double puncture is made and the knife is carried around 
the periphery instead of being intn>duced in a vertical 
direction. The procedure is most adapted to cases of 
some standing, in which the detachment has already gravi- 
tated downward. After the instillation of atropin, the 
patient is directed to look up and a bayonet-shaped two- 
edged knife is introduced in the lower fornLt, as near aa 
possible to the equator, and carried transversely across the 
lowest portion of the globe, so that the knife traverses the 
subretinal space, the retina, and the preretiual space, an4_ 
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perforates th(! solera at the inner and lower side of the 
globe, but does not perforate the conjunctiva. The knife 
is then slightly rotated and withdrawn, so as to permit 
subretinal and preretinal fluid to escape. Puncture from 
l)elow upward is not to be recomni ended. If necessary, 
the procedure may be repeated several times at short in- 
tervals or, in some cases, after an interval of Several 
■ months. If the condition still does not improve, the in- 
jection of vitreous from a rabbit should be tried. The 
vitreous is taken from a rabbit about three months old, 
and thoroughly stirred up, either pure or with the addition 
of saline solution. The subretinal fluid having been 
drained off" by means of the above-described incision, the 
vitreous material is injected into the preretinal space — i. e,, 
between retina and vitreous. As the rabbit vitreous is 
stirred, gray flocculi form, which gradually sink to the 
bottom. The more of these flocculi that are injected, 
with strict antiseptic precautions, of course, the more 
severe will be the inflammatory action. This procedure 
is only adapted in cases in which all other hope of pre- 
serving the eyesight has been lost. 

operative procedure for the 

It coneistfl in iJie excaioa of a mj/rtU- 

Khapat jnax of Iht Dclfra in the eq^natnrial portion of the temporal hair 
of the globe. He elainia that this reduces the volume of the globe and 
Bt the same time corrects the tenaion of the ehomid and retina in the 
long, roTopic globe. The eSect of this operation is raid to he that the 
Tetina, cJiorouTand sclera are enabled to adapt themselves to the altered 
votome of the vilreoua. The outer orbital wall having beentem- 
porarilj rexecled, after Ivr5nleiii, the temporal half of the globe is ei- 
piwed, and the external rectns divided aOer it has been secnred with 
two ligatures. With a small, but broad and very sharp, scalpel a short 
iucinion is then made in the most superficial ^ of the Hclera, at a point 
about 1-2 mm. behind the external rectus, and then a second one, 

Etallel to the first and to the Hame depth, at a point 8-10 mm. ferther 
ok, both ineisionx being parallel to the equator. The o^iator must 
be careful to keep in front of the vortical veins. These incisions are 
then prolonged upward and downward and allowed to nm together 
above and below. Sutures are then introduced at intervals of 3 mm. 
from the anterior edge of the anterior incision to the posterior edge of 
the piwterior inciBion, and temporarily pushed out of the way with 
their ends lying up and down. The scleral incisions are then deepened 
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FlO. 79. — Smsll shurp scoop. 

Fig. 80, — Small, eliarii fpiieatmted 9iiun|i. 

FlQ. 81. — Small sharp Bi:oup. 

Fia. 83.^1'aracentesis-iiecdii? with sly let, after DeBmarreB. 

Fig. 83.— Cautery. 

until aiipracboroidal seriiin estapes, sfter which the entire piece of 
Bclera thiiH mariied is dissei:t«d out with small straijuht scissors, by con- 
necting the indaionB above and l>eliiw. Thii choroid most notM in- 
jured. The eiciseil piece of Hcleni should have a width uf 8-10 mm. 
and a length (in the line of the equator) uf 20 mm. The choroid, 
which ia thus eipOHed, is now punelui'ed near the lower angle of the 
wonnd, to allow the Biibiwiinal nenim to escape. The five sutures are 
then tied and the choroid conlraelH and iilipti imder the sclera. The 
eiwmal rei:IUJi, an well aa the incision in Uiu orbital perio»telim, are 
united, the bone I'eplaced, and the outer wound cliiseii. 

It i» an yet loo early to determine what the pemianenl reBiitts of this 
procedure will prove lo be. 

IV. OPERATIONS ON THE CORNBA, SCLERA, AND 
CONJUNCTIVA. 

1. Among the openitiwiw to preserve the integrity of the 
cornea the nuiHt inipiirtant, iH'eanse the most frequent, is 
the removal of foreigii bodies, consisting of iron, 
stone, etc., that have entered the tissues of the membrane. 
Even when the foreign body is quite fiu|)erficial, its re- 
moval requires some knowledge of t«chnic as well as of 
tlie after-treatment; for it is not enough to remove the 
minute foreign Iwdy, it is also necessary to prevent the 
slightest inflammation from developing at the site of the 
injury. Secondary infection of corneal wounds of this 
kind may be followed by obstinate inflammatory processes 
and the development of permanent opacities in iwrtions 
of the cornea ; whereas, with proper treatment such opaci- 
ties can be avoided. 

When the foreign body is quite superficial an attempt 
should first be made to rub it off with a sharp probe, 
armed with cotton and moistened with a bichlorid solution 
of 1:5000. If this attempt fails, and, generally, when 
the foreign body is more deeply situated, it must be dug 
out with a spud. This is usually quite dilBcuIt, espe- 
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cially if the particle of iron was hot when it entered t 
eye, as it is then ugually surrounded by a brownish 
eschar, whicli must also be removed. Small particles of 
stone, especially such as are acquired by working with 
granite, also, as a rule, present considerable difficulties, 




particularly if the illumination is insufficient and the 
patient is nnt fairly quiet. The whole procedure is, 
of course, greatly facilitated by thorough cocainization 
and, if there is great irritation,' by the addition of adre- 
nalin as well ; and above all, by the use of an apparatus 
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deeigiiixj by Sidler-Hiigiieiiin (Fie. 84). With this appa- 
ratus the light from a knip, whi(;h is pluced to oue side, 
tan be concentrated on tlie operative field by means of an 
illuminating lens (the larger of the two lenses in the fig- 
ure), which is attached to the patient's forehead ; while at 
the same time the field can be studied with a maguifpng 
glass, so that the foreign body can be removed with great 
accuracy. 

This apparatus will be found to give excellent results 
when one is obliged to operate on foreign bodies without 
an assistant.' 

Sharp knives or discission -needles are better than the 
small gouge which is usually recommended for removing 
foreign bodies from the tough corneal tissue, because the 
gouge usually lacks a sufficiently sharp edge, and, there- 
fore, crushes and injures the tissue. If a sui^eon's hand 
is so unsteady that he is in danger of perforating the 
coniea with the sharp instruments refi;rred to, he ought 
not, under any circumstances, to undertake operations on 
the eye. 

The removal of a foreign body consisting of some mate- 
rial other than iron from the deepest layers of the cornea 
may be a very ditticult operation, requiring great coolness 
and patience. While the extraction of an iron spicule is 
greatly facilitated by the u-se of the large magnet (the 
small magnet, as a rule, is of little use, because the for- 
eign body is usually small, and the magnet does not exert 
sufficient attraction), a small particle of stone or copper 
simply requires patient digging, but there is always danger 
of the foreign body being pushed all the way into the 
anterior chamber. To avoid such an unpleasant accident 
in a given case it may be necessary to insert a narrow 
feeratome or the angular broad needle (Fig. 76J into the 
anterior chamber and hold the point against tne foreign 
body in order to prevent its slipping. A deeply em- 
bedded splinter of this kind is best removed with a 
Grafe cataract-knife, also, of course, under good illuraina- 
' It can be obtained Ixoai Goldschniid, upticisn, in Zuricb. 
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tioii. The operator first cautiously cuts down on the for^ 
eigo body and then works away with the jioint of the 
knii'e and tries to pick out the splinter. The use of the 
forceps should be avoided, because the attempt to seize a 
splinter with the forceps, as a rule, resuUs in thrusting it 
farther iuto the tissue. 

After the removal of any foreign body from the cornea, 
even when it is very superficial, the membrane should be 
examined with a magnifying lens to make sure that the 
tissue has been thorouglily cleansed. It is also of the 
greatest importance to enforce careful after-treatment in 
any injury by a foreign body. This is done by keeping 
up the occlusive bandage untU the defect is found to be 
weJl covered with epithelium. 

Special care is required in removing foreign bodies that 
have lodged in the depths of the sclera, and can not be 
drawn out with the magnet, because they do not wnsist 
of iron. They must be carefully pried out after the con- 
junctiva has been incised and drawn apart to obtain a 
cleaner operative field. 

If for any reason it becomes necessary to open the globe 
with a scleral incision, the rule is to place the incision in 
a meridian, and not in the equator, so as to minimize gap- 
ing and injury to the cht>roidal vessels, most of wnich 
are in the anterior half and run j3arallel to the meridian, 

2. The operation of punctimng; the cornea for the 
purpose of removing the cataractous masses, which has 
already been referred to, is more or less extensively used 
for other purposes. To afford escape for fluid, such as 
biood, pus or mere aqueous humor, from the anterior 
chamber, a small puncture, known as paracentesis, suffices. 
For this purpose Desmarres' instrument with a stop (Fig. 
82) is used, because with this instrument the puncture, 
which is usually placed between the periphery and the 
center of the cornea, can be made to gape by rnean.'i of 
the stylet, with which the peripheral edge of the wound 
is pushed back. 

Blood in the anterior chamlwr may, as a rule, be 
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alloweti to becnme absorbed. There are cases, however, 
in which, for diagnostic purposes, for example, to deter- 
mine the presence of a foreign body, the removal of the 
blood becomes desirable. There are also cases of glioma 
of the retina in which the hemorrhage takes place in the 
anterior chamber and obstrncts the view of tlie interior 
of the eye. In a case of this kind I once succeeded, by 
performing this trifling operation, in determining the 
presence of the dangerous tumor at once. 

Paracentesis of the cornea is also performed in cases of 
deep corneal vioers that threaten to rupture. In this way 
an extensive ulceration with breaking down of tissue can 
be guarded against. In ulcus serpens, especially, a lai^ 
incision or splitting of the cornea is often resorted to. 
Saemiech's operation consists in dividing the entire ulcer. 
The eye having i>een well cocainized, the patient's head is 
held between the hands of an assistant, and the globe 
steadied, while a Grafe cataract-knife, with the edge pre- 
senting forward, m introduced into the anterior chamber 
behind the ulcer, entering, as well as emergingontheopposite 
side, beyond the edge of the ulcer, in sound tissue. The 
incision is then slowly completed by drawing the knife 
forwanl. The last instant of the incision is usually very 
painful, localise, after the contents of the chamber have 
escaped, the inflamed iris conies in contact with the cornea. 
The direction of the incision should lie such that the most 
purulent advancing edge of the ulcer is divided in two. 
The incision should Ije opened np every day with a blunt 
probe, or a Weber knife for opening the n^isal duct (Fig. 
145), until the ulcer clears up. Both at the first incision 
and at the subsequent reopening of the wound, injury of 
the lens must be carefully guarded against. 

According to Alf. Grafe and Meybofer, an incision that 
does not divide the ulcer, but runs at a tangent to the 
advancing edge of the ulcer, as a kind of demarcation 
line in the sound tissne, also has a favorable effect on the 
ulcer. 

The incision In purulent corneal ulcers evidently acts 



in the same way as the iaoi:iioo!! made by surgeons in 
cases of phl^:aM>D, tliey relieve the tension of the tisciie 
mod as^st in its cleansing by providing automatic drain- 
age ; for a current is set up in the tissue toward the inci- 
sion, and not only resists the advance of the microbes, 
but improves the nutrition. If there is any objection to 
treating these purulent ulcers of the cornea, from the 
be^oning, with an incision, because it sometimes causes 
anterior synechise and its unpleasant consecjuences, the 
purulent portions may be scraped out with a sharp scoop 
(Figs. 79-81) and dusted with iodofumi, or, still better, 
destroyed by heat — i. e., by means of the small galvano- 
cauteiT (Fig. 83) or the platinum cauterj-. 

3. The OpeTation for Pterygitim. — The removal 
of a pterygium may be deferre<i until the advancing apex 
of the fold begins to show thickening. If the pterygium 
has a flat point and is not very vascular, it may be \ei\ to 
itself; but when it has already advaueed to the pupillary 
region it is best to remove it at once. Cauterization, 
which is of^n desired by patients who are afraid of the 
knife, is not to be rccommende<l ; a better operation would 
be to ligate the membrane off with silk sutures, which, 
however, requires a longer time for recovery than ablation 
or transplanting. 

(a) Ahlaiion after Arli. — After the eye has been thor- 
oughly cocainized and thoroughly cleansed, the pterygium 
is seized at the " neck " — that is, about the region of the 
corneoscleral margin, with a straight coniunctival forceps 
(like the instrument illustrated in Fig. 88) and lifted away 
from the globe. In this way it is quite easy to separate 
tlie part that lies on the cornea with a cataract-knife or 
kcrakime. The membrane must be removed absolutely 
clian, so as to leave no part of the " head " remaining. 
The membrane ought, in a sense, to be peeled off. With 
a straight or curved scissors the body of the pterygium is 
then excised for a distance of 6 to 8 mm. by means of two 
incisions, converging toward the caruncle. The triangular 
wound in the conjunctiva (base of the triangle at the cor- 
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neal margin) in then united by means of a suture. When 
the pterygium is !ai^, a small incision, about 5 mm. long, 
should be made alwve and below, in the edg^ of the con- 
junctiva, !it a tangent to the corneal border, before the 
wound is drawn togetlier, as, otherwise, the suture causes 
too great tension. That part of the sclera near the cor- 
neal mai^n which corresponds to the "neck" of the 
pterygium must not be covered with conjunctiva. 

(b) Traiifphnfatimi. — This operation was practised by 
Desmarres and, ac(X)rding to his method, consists not in 
excising the pterygium, but in merely separating it from 
the cornea for a distance of from 6 to 6 mm. The tag is 
tlien displaced obliquely downward and sutured into the 
conjunctiva, being inserted through an incision made for 
the purpose and running from the pterygium obliquely 
downward. This incision at once gapes, the separation 
being greatest near the pterygium, and thus forms a suit- 
able tnangiilar wound for the reception of the tag. 

For a broad pterygium, Knapp modified this method as 
follows : After the head of the pterygium, if it is hard, 
has been cut off, the fold is divided horizontally, and the 
two tags are sutured into the conjunctiva, one obliquely 
upward and the Either obliquely downward, into two sim- 
ilar triangular wounds. The original site of the ptery- 
gium is then covered with conjunctiva by undermining 
the upper and lower edges of the membrane at the corneal 
border and introducing two sutures, whicli suffice to cover 
the defect completely. 

Another useful method is McEeynolds' modification of 
Desmarres' operation. In this operation the pterygium is 
also displaced obliquely downward, but at the same time 
it is pushed under the conjunctiva. The pterygium is 
dissected away from the cornea, just as in Arlt's method ; 
but after that the structure is merely loosened from the 
sclera and undermined at its lower b()rder by an incision 
running obliquely downward along the edge of the fold 
— t. p., in the case of nasal pterygoma, the direction of 
the incision wouhl bi' inward and downward. The con- 



junetiva ia then undermined below and outside of tbe 
incision, and a suture with two needles is passed through 
the head of the pterjgonia. By means of the suture the 
tip of the pterygoma is then drawn oliliquely outward and 
downward under the conjunctiva, the two needles are 
brought out on the surface of the conjunctiva, and tlia 
suture is tied. No incision ia made at the upper horder 
of the pterygium, [This is tlie most satisfattory ptery- 
gium operatinn. — Ed.] 

4. Tlic utilization of the conjunctiva to cover 
defects in the cornea, eitlicr by transplanting little 
flaps without pedicles or by employing a flap with a single 
or double pedicle — in the latter ease a bridge-like flap — is 
a procedure that was first attempted by Scholer and later 
perfected by Kuhnt. The method is of use to aflbrd tem- 
porary protection in cases of slowly healing ulcers, and in 
cases of wounds of the cornea and at the scleral border. 
It may also be used to give perniaoent protection to parts 
that have a low resisting power, as, for example, after a 
prolapsed iris has been removed, to cover distended scars 
containing iris tissue or a stapbylomatous bulging. Ulcers 
must first be well curetted, keratoceles and beginning 
staphylomata must lie freshened up, so that the flap will 
adhere, either by carefully removing the superficial layer 
with a trephine and keratome, or by scorching superficially 
with a galvanocautery and scraping away the eschar after 
three days. 

5. Tattooing of the cornea with Chinese ink is an 
important auxiliary measure and is employed either to 
obviate the blinding effect of light, when diffused through 
a thin corneal sear or patch, or, for cosmetic reasons, to 
give a dark color to unsightly white spots on the cornea, 
or, finally, in certain cases of cataract, when there is much 
disfigurement on account of the whitish sheen, and an 
operation for its extraction is contra-indicateti by retinal 
detachment or other extensive traumatic changes in the 
eye. In these cases a black spot is tattooed on tlie clear 
portion of the cornea to simulate a pupil. 
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So far I have not bad occasion to tattoo an iris on the 
normal cornea of an albino to prevent the blinding effect 
of light, but should not hesitate to do so as soon as I bad 
a chance. 

Final!)', it may be necessary to imitate the iris when, 
for example, the entire cornea is gray or a turbid white. 
In that ease other colors besides black must be used. In 
selecting the colors only those should be taken that are 
not soluble and do not irritate. According to my experi- 
ence such a color is cinnabar, an it is sold, for example, 
in the form of a water color put up in tubes, which, when 
mixed with Chinese ink, makes a very useful black. To 
obtain other colors, especially blue, Oofler used Japanese 
tattooing-colors, for wnich lie sent to Tokio. As a sub- 
stitute for an artilicial eye, de Wecker, who introduced 
tattooing in 1870, advised its use on an iris and pupil in 
shrunken eyes possessing only a small remainder of 
cornea. When the pupil is small, tenot^tmy is first per- 
formed on the four straight muscles of the eye in order to 
make the pupil more pn>minent and more nearly circular. 
de Wecker claims to have had very good results with this 
method, 

Cofler also recommends tattooing a line of color along 
the edges of the lids to make up for the disfiguring of eye- 
lashes. 

For black, which is the color most frequently used, the 
best Chinese ink, rubbed up in a glass or porcelain dish 
until the consistence is fairly thick, should be used. The 
ink should he rubbed up in a few drops of 1 :1000 
bichlorid solution, for in this operation also infection 
should be carefully guarded against, and in case of dacry- 
■ostenosiB or catarrh, appropriate precautions must be taken. 
,1 eaw a ease in which tattooing (not performed by myself) 
'Caused panophthalmia. By observing all the rules of 
antisepsis, I have never seen inflammation after a tattoo- 
ing operation. For pricking the tissue it was formerly 
customary to use five or six cambric needles, tied 
t<^ther in a bundle, so as to make a number of punctures 
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at the same time ; but this method is not to be recora- 
mended. Hollow needles have also been devised (Bel- 
larniinow), and an instrument that is filled b; a spring 
(Niedem), and with whieh the color can be introduced at 
the same time that the punettire is made, thus enabling 
the surgeon to sketch out the design accurately. If neces- 
sary, however, a di scission-needle will do. The pricks 
should be made somewhat obliquely. A small quantity 
of the ink may be first painted on the spot that is to be 
tattooed, and the needle thrust through it when the prick- 
ing is done, the color being afterward rubbed in with a 
smooth spatula ; or the pricking may be done first and the 
color rubbed in afterwanl. The eye should be cocainized ; 
but the globe must not be held with the forceps, as the 
point where the forceps is applied is also apt to become 
black. The globe may be steadied with one finger. 

Tattooing must never be performed while the eye is 
inflamed. Ectatic scars are not suitable for this pro- 
cedure. 

Sometimes it is necessary to repeat the tattooing after a 
time, probably because part of the ink has been carried 
oiF by wandering cells, or, possibly, has disappeared by 
exudation. 

6. Removal of Dermoids. — Benign but disfiguring 
tumors at the corneal margin not infrequently require 
operative removal (see At/ae avd Epitome of External Di»' 
eases of the Eye, Plate 11). These hard tumors are known 
as dermoidg, and may be treated in the same way as a 
pterygium. It is necessary to be very careful, however, 
not to make an opening in the cornea. Even when extir- 
pation is properly performed, there remains at the site of 
the tumor a pale spot, which later may be colored to 
resemble the iris. The wound in the conjunctiva, from 
the extirpation of the tumor, must be covered by under- 
mining the membrane and drawing it tr^ther. Subcoa- 
junctival lipoma, which s^imetimes accompanies dermoid, 
especially when it is very large, requires operative inter- 
ference for its correction. The thickened conjunctiva is 
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excised and as much fat removed us ia uecesaaiy to cause 
the disappearance of tlie structure from the palpebral 
fissure. 

Carcinomatous and sarcomatous growths, which pref- 
erably begin at the limbus of the conjunctiva, can be 
locally extirpated only when they are quite small. They 
must be removed a^i well as possible with a knife and 
scissors, and the site cauterized as thoroughly as possible, 
with the Paquelin, or the galvano-, cautery, without 
destroving the integrity of the globe. If a tumor of this 
kind be Targe, enucleation of liie globe is indicated; but 
in cases of suspicious-looking nodules a piece of tissue 
should be excised for examination, in order to determine 
whether the growth is not a benign papilloma instead of a 
carcinoma. 

Polyps and papillomata of the conjunctiva, the latter 
occurring chiefly at the inner canthus, require thorough 
extirpation, after which the wound is covered with con- 
junctiva, 

6. A staphyloma of the cornea may call for 
various intervention^?, dejiending on the position and size 
of the growth. In the case of partial staphyloma an 
iridectomy to relieve pressure often acts very favorably. 
£xcisioQ may, however, be required, the wound-edges 
being afterward brought together with sutures ; or a con- 
junctival flap may be drawn over the defect; In one 
case of staphyloma, about 5 cm. in diameter, situated at 
the limbus of the cornea, and wishing to have as firm a 
Bcar as possible, I succeeded fairly well by dividing the 
staphyloma laterally after thontughly curetting it. The 
peripheral portion was then tucked in under the central 
portion, which formed a flap, and the entire wound cov- 
ered in with conjimctiva and closed with sutures. 

In cases of large, or even total, staphyloma the condi- 
tion may be improved by excising some part of the 
growth. Snellen recommends for this purpose a proced- 
ure which may be said to occupy an intermediate posi- 
tion between total amputation, as done by Beer and Crit- 



214 



OPERATIOm ON THE EYE. 



I 

L 



cliett, and Kiichler's methiwl of splitting the staphyloma, 
transversely delivering the lens, and in allowing the 
wound to heal under an occlusive bandage. He excises 
a comparatively small piece from the bulging mass by 
passing a couching needle transversely through the tip of 
the staphyloma, and then with a Grafe cataract-knife 
makes two converging incisions from without inward, one 
on each side of the needle, thus excising a segment which 
remains transfixed by the needle. If the wound is found 
to be too small to allow the lens to escape after its capsule 
has been opened, it should be enlarged to the right and 
left with the point of the knife. The two wound -surfaces 
are readily brought iuto opposition by slight pressure, such 
as is produced by an occlusive bandage. 

In amputation of the staphyloma and evacuation of the 
lens, after Beer, who Bnbs£?quently simplv allowed the 
large wound to heal un<Ier a bandage, de Wecker advises 
that the conjunctiva should first he incised all around the 
cornea and undermiued, and a tobacco-ponch suture intro- 
duced, which is afterward drawn tight over the wound. 
Suturing the sclera alone, after Critchett, when some of 
the sutures necessarily go through the eiliarj' body and, 
certainly, through the interior of the globe, is a dangerous 
procedure and has caused sympathetic ophthalmia. If 
the sclera is to be drawn together by sutures, it must be 
done in the way recommended by Knapp — that is, before 
amputation is performed the sutures that pass through the 
conjunctiva and sclera must be introduced in such a way 
as to pass only through the most superficial layers of the 
sclera. 

In the case of a very large staphyloma or one that 
extends into the region of the ciliary body or is confined 
to that region, enucleation [or Mules' operation. — Ed.] is 
the proper operation if the growth is causing any disturb- 
ance. 
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V. OPERATIONS IN THE ANTERIOR CHAMBER. 

In addition to the operations uftWting the anterior 
chamber, wliieh have already been referred to — namely, 
iridectomy, eclerotomy, the introduction of iodoform and 
the extirpation of small tumors, there remain to be eon- 
siden'd the following: 

1. Separation of Anterior Synechise. — By this 
procedure a distorted pupil may be made to aesiime its 
proper position, and distortion of the iris, }iarticularly — 
which is sooner or later followed by glaucoma — can be 
corrected. We also know that corneal scars containing 
inclagious of iris are dangerous, on account of the possi- 
bility of infection. The slightest loss of tissue in such 
scars, either spontaneously or from injury, may give en- 
trance to a violent infection, often in the form of a rapid 
progressive panophthalmia, and cause the destruction of 
the eye. Attempts were formerly made to separate these 
adhesions between the iris and cornea by means of an iri- 
dectomy ; but this is often a very difficult procedure. 
Even with Grafe's knife it is often very difficult, if not 
impossible, to separate such an adhesion if it is broad. 
It is more easily done with the two needles devised by 
Lang (Figs. 73 and 74), one of which is used merely to 
make a small incision in the cornea, while the other, which 
is blunt at the point, is introduced into the chaml>er for 
the purpose of separating the iris from the cornea, partly 
by a cutting, and partly by a scraping, movement. It is 
important that the aqueous humor should not escape dur- 
ing the operation; hence, the shaft of the knife should 
,occlnde the wound in the same way as has been explained 
in connection with discission (see p. 115). If the aqueous 
humor escapes, the iris comes in contact with the Crimea 
and puts an end to the free and correct action of the knife. 
It is, therefore, important that the incision, which is made 
with the first knife, or needle, should not be too close to 
the synechia. The best place for it is the limbus of the 
sclera. The operation is not altogether easy. It, there- 
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fore, requires thorough eocainization and a good light, 
banciage is necessary for a few days only. 

2. The separation of posterior synechiae also was 
formerly considered importont, l)ecanBe they were regarded 
as possible causes of secondary attacks of iritis. Blunt 
hooks were devised for the operation. It is an unnecessary 
one, however, and, if the synechiie are robust, it is not 
witliout danger, on account of possible injury to the cap- 
sule of the lens. 

-S. The removal of foreign bodies from the anteri 
chamber will be discussed in the next section. 



VI. REMOVAL OF FOREIGN BODIES FROM THE 
INTERIOR OF THE EYE. 

For the sake of the operative teehnic we must distin- ' 
guish between foreign bodies of iron and foreign bodies 
of some other material. In the case of the former the 
magnet can be used, white the extraction of the latter is 
much more difficult, and the operation is often absolutely 
hopeless, 

Portunately, the great majority of foreign bodie.? that 
enter the interior of the eye consist of iron. In my list 
of cases 66 per cent, of those in the anterior chamber, 
lens and iris, and 75 per cent, of those in the vitreous, 
retina and choroid, were of iron. 



(a) Removal of Spicules of Iron from the Eye (Magnet 
Operation). 

As it is usually very difficult to seize a foreign body in 
the interior of the eye with the jaws of the forceps ; and 
when the foreign body is surrounded by the slippery vit- 
reous the attempt is practically impossible, the employment 
of the magnet — at first only for the purpose of grasping 
such spicules — murks a great advance in ophthalmol(«y, 
for which we are indebted to McKeown (1874), For his 
first operations he used a stationary magnet 8 in. long 
and pointed at each end, which he inserted into the interior 
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of the globe, eitber through a scleral incision or through 
the entrance wound made by the foreign body. Griining 
also used a similar stationary magnet. Soon, however, 
the electroinagliet came into general use — after Hirach- 
berg (1879), Frohlicb, Bradford, Simeon Snellen, and 
others had designed and recommended a number of useful 
electromagnets. A iMwerful magnet can be made by tak- 
ing a nucleus of sait iron, about 10 cm. long and I to 2 
cm. thick, wrapping it with many turns of copper wire, 
and surrounding the whole by a moderately strong cur- 
rent from a large immersion battery. One end of the 
magnet is provided with a thread for receiving attach- 
ments of varying shape and thickness. All these small 
magnets were and still are constructed on this principle. 
In order to extract a spicule from the interior of the eye 
with one of these instruments, it is necessary to bring the 
point of the probe, which is attached to the magnet, in 
contact with the foreign body, especially if the latter is 
more or less tightly wedged or lodged in the tissues (retina, 
etc.), or in exudate or blood. The small magnet is the 
best instrument for seizing foreign bodies of this kind, 
much better than any pair of forceps ; but at beat the 
small magnet may exert a very slight attractive power in 
a non-infiltrated vitreous ; that is to say, it may attract a 
spicule which is distant from 2 to 3 ram. from its point, 
but only when it is quite loose. To operate successfully 
with this magnet when the foreign body is lodged only 
moderately tight, it is necessary to know approximately 
the location, in order to bring the magnet into close con- 
tact with it. Ah, however, in many cases — at least one- 
half in my list — spicules enter the globe, injure the lens, 
and very frequently produce cataract within twelve to 
twenty-four hours, thereby making it impossible to see the 
interior of the eye, and as hemorrh^e into the vitreous 
may also obscure the position of the splinter, the use of 
the small magnet very often necessitates uncertain and 
haphazard groping about, with the result that the splinter 
not infrequently remains lying or sticking in the eye. A 
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still greater disadvantage of this proceilure is that, as | 
rule, in order to succeed in withdrawing a foreign l)ody 
from the depths of the eye (behind tiie iria and the lens), 
a rather large scleral wound (6 to 8 mm, in length) is 
required, or the entrance-wound has to be greatly enlai^ed 
to permit the introduction of tlie magnet into the interior 
of the eye. The entire operation, especially when the 
magnet is repeatedly introduced into the eye — as often 
happens when the surgeon is unsuccessful — eonstitutes a 
very serious traumatism, which is therefore superadded to 
the injury produced by the foreign body. This traumatism 
may prove fatal, especially for the vitreous, which is not 
only more or less destroyed, but also etscapes in part, or at 
least entera the wound, and is in danger of becoming sec- 
on(iarily infected. During the operation possible infection 
of the interior bulb can not be excluded, because, as has 
been pointed out, the region is one that can not be ren- 
dered absolutely sterile. 

Furthermore, probing for a splinter with the magnet in 
a more-or-lesa-roeeut wound, as is customarily done, is a 
questionable procedure; for it is contrary to the funda- 
mental principle of the treatment of wounds of the eye — 
which is, never to probe a wound of the globe, because in 
so doing there is great danger of carrying into the inte- 
rior of the eye any pathogenic germs that may have 
already settled on the woimd. It is perfectly obvious that 
8Uc}i wounds can not be aseptic before the probing is done. 

In s]»ite of these objections the employment of the 
small magnet was already a great step in advance. By 
its help many eyes, when treated cautiously, were saved, 
which before the introduction of the magnet would have 
required enucleation to avoid blindness. Hirschbei^, in 
particular, has devoted a good deal of work to the devel- 
opment and popularizing of the method. 

An important improvement was added to the procedure 
by the employment of freely moving magnetic needles 
to point out the situation of the iron spicule in the eye. 
The method had not been in use lung bctore it was 
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unpleasantly brought home to most operators who used 
the wniall magnet that the search for a foreign body in the 
interior of the bulb must necessarily be carried on in the 
dark and in a more or less haphazard fauhiun, resulting 
iu a comparative stirring up of the contents. Thus, in 
1881, Kuapp wrote: "Since probing the vitreous is by 
no means a harmless undertaking, we mnst exercise all 
oup acumen and call to our aid every means at our com- 
mand to determine not only the presence, but also the 
exact location, of a piece of iron to the vitreous." He 
thus pointed out the importance of the investigations pur- 
sued by Pooley, in his laboratory, to throw light on the 
demonstration and localization of iron particles in the eye 
through the deviation of the magnetic needle. In the 
.same year H, Pagenstecher published his experiment 
investigations, which likewise prove the diagnostic value 
of the magnetic needle. Frohlich, in 1882, for the same 
purpose recommended a magnetic needle suspended by a 
thread. All these early experiments, however, lack that 
essential requisite — an apparatus sufficiently sensitive to 
determine the location of the foreign body. Gerard's 
instruments, recommended by Gallemaerte (1890), and the 
one designed by Asmus (1894) were the finit that pos- . 
sessetl sufficient sensitiveness; the manner in which the 
needle was suspended in Asmus' instrument, particularly, 
rendered it practically very useful. The desired degree 
of sensitiveness was obtained by attaching to the mag- 
netic needle a mirror, which reflects the light of a lamp 
or the scale of a telescope, and thus makes it possible to 
recognize a deviation of the needle that would not be 
visible to the naked eye. Asmus' sidetOSCOpe, which 
can be obtained from H, Sitte, Taschenstrasse 8, Breslau, 
fulfils the requirements ; but it is so sensitive that the 
needle is practically never at rest in the neighborhood of 
an electric street railway or a steam railroad. Hirsoh- 
berg, accordingly, constructed a somewhat less sensitive 
" iron-searcher " with a similar lamp reflex, which moves 
up and down on a scale with the motion of the needle. 
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In many cases, however, the deviation of the needle can 
be recognized with the naked eye, without the aid of a j 
telescope (Asnius). j 

To avoid any error in using the sideroscope, the patient | 
should he stripped to the waist, and even then iron par- j 
tides under the scalp, which are not infrequently found J 
in iron workers, may become a source of error. The eye j 
is then brought near that end of the magnetic needle i 
which is enclosed in a glass tube, so as to protect it fully J 
against any current of air. lu order to make sure that j 
the foreign body will cause a deviation of the needle, it is i 
magnetized by applying a strong magnet to the ey^ j 
although in most cases it is already magnetized. The f 
excursion of the needle will be proportional to the size of , 
the splinter, and inversely proportional to the distance, 
Difierent portions of the eye are brought near the needle I 
in succession, and the point where the deviation is greatest j 
corresponds to the position of the foreign body. With ' 
Asmus' instrument an iron particle weighing 1 mg. can 
be detect«^ in the eye. 

That verj' desirable quality of attraction, however, 
namely, that of acting at a distance, is very imperfectly 
possessed by the small magnet. Magnetic attraction, by ' 
virtue of which, according to the old legend, the ma^ 
netic mountain drew all the nails out of ships, requires ' 
for its development a very large and correspondingly pow- i 
erful magnet. Although some of the earliest ones, like 
those of Mever and Minden (1842), Dixon (1858), Roth- 
mund (1873), Hill Griffith (1882), and espetnally Kniea 
(1881), who used a very strong instrument, were capable I 
of attracting foreign bodies at some distance, the onea 
named above were not utilized to any extent for that pur^ ■ 
pose, and the teclinic was not developed. This was in 
part due to the fact that the apparatus which they used, 
owing to their bulk, were not suitable for operations on 
the eye. In 1892 I used a powerful Ruhmkorff magnet 
to attract into the anterior chamber an iron spicule which 
had been lodged for three weeks in the posterior capsule 
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of the lens, and a short time afterward two other splinters 
in the vitreous. I then followed the matter up and, after 
studying the different varieties of large magnets in our 
physical laboratories, construeted with the help of our 
physicist, Prof. Kleiner, a giant magnet (Figs. 85 and 
86), which we adapted as well as we could to operative 
purposes. This magnet possessed the following advan- 
tages: I. It enabled the operator to obtain a good view 
of the operative field. 2. It possessed the necessary 
power to attract the smallest s})linlers from the deeper 
p>rtions of the eye to the anterior surface. 3, It could 
be instantly brought into action or rendered passive by 
opening and closing the electric current. It was soon 
found, however, that it is not enough, when an eye con- 
tains a splinter, merely to bring it within the influence 
of the large magnet; there must also be some provision 
for properly directing the enormous power of which the 
magnet is capable. I discovered that a foreign body 
which has entered the vitreous does not, as I had first 
thought, when magnetically attracted, simply return by 
its way of entrance. On the contrary, it may, for exam- 
ple, be drawn forward from the retina on the posterior 
pole of the eye, through the vitreous, in any direction ; 
and with great rapidity if weighing 20 mg. or more, and 
slowly if smaller. I demonstrated by experiments per- 
formed on a pig's eye that a foreign body is drawn toward 
the point of the magnet, and, if the point happens to be 
opposite the cornea, the intrusive substance rapidly slips 
around the lens by the shortest route, and, puncturing the 
zonule of Zinn, appears behind the iris and pushes the 
curtain forward. 

If the pupil is not very much contracted the spicule 
may pass directly through it and appear in the anterior 
chamber, thus making it appear as if it had passed 
directly through the lens or through the iris. It is prob- 
able, however, that a foreign body never passes through 
the lens in its exit from the eye, even if the lens was 
injured at the time of the accident ; nor do I believe that 
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it is likely to make its way through the iris, 
very rare cases. It may possibly pass through the wound* 
of entrance in the iris or, if it is a pointed ohject and the 
iris is well stretched — that is, the pupil is contracted — it 
may penetrate the iris near its ciliary attachment ; but 
such accidents are exceptional. As a rule, the foreigi 
body goes around the lens and slips behind the iris, i 
that, if it has lodged at some unknown point in the p 
tenor portion of the vitreous, there is no means of knowJ 
ing where it will appear behind the iris when the poin( 
of the magnet is held immediately in front of the cente 
of the cornea. If located in the lower part of the vitreous I 
before the magnetic attraction begins to esert its influ- 
ence, it is usually drawn to a point behind the posterior 
portion of the iris. But if the point of the magnet, at the 
moment of attraction, were held opposite the upper por- 
tion of the cornea, the substance might slip around the 
lens and appear behind the uppt^r portion of the iris. 

In order that a foreign body that has lodged behind the 
iris may be drawn through the pupil into the anterior 
chamber, certain conditions are desirable : It should not 
penetrate the iris as it is withdrawn ; it should be as free aa 
possible from sharp projections and barbs ; and the sphinc- 
ter should be previously paralyzed in order to dilate the 
pupil. One of these conditions is, of course, beyond our 
control. To prevent the foreign body from j>enetrating 
the iris, the electric current is opened and the jiatient's 
head pushed away from the magnet at the instant the iris 
b^ins to bulge. As a rule, the [latient, of his own aecordt^ 
immediately jerks his head back. He is then reqaeste 
to rotate the eye toward the side where the foreign p 
lies behind the iris — as, for example, downward if it 1 
behind the lower portion of the iris — so that it is dranf 
obliquely through the pupil into the anterior chamber. 

It is also found, aflera short experience with themethot 
that even a very powerful magnet is hardly able to witli 
draw a splinter that has lodged in the interior of the globi 
or has become surrounded with exudate, blood, etc., in 
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being fiiinly held, particularly if it has entered the poste- 
rior wall of the globe. In such cases the best results will 
be obtained by drawing out the spicule a little at a time, 
by rapidly opening and closing the current. It is also 
well in such cases to loosen np the spicule by bringing the 
point of the magnet nearer, as, for example, drawing it 
from the piisterior [Kile ttjward the equator without, how- 
ever, allowing the intruder to become firmly lodged in its 
new position. From the equator the spicule is then drawn 
toward tlie anterior portion of the eye. The maneuver 
requires a special kind of magnet ; for it is necessary to 
be able to attract the splinter as accurately as possible 
toward the desired point on the equator, and it must also 
be feasible to open the current at once as soon as the 
extraneous substance has announced its presence at the 
equator by causing pain. 

It should therefore be practicable, by meaus of the mag- 
net, to lay out the track which it is to follow as it is 
extracted from the eye, and to prevent as much as jxissible, 
both when drawn forward and to one side (equator), its 
getting into the ciliary body. For I soon ascertained that 
it is quite difficult, when an iron spicule has lodgetl in the 
ciliary body (either primarily, at the time of its entrance 
into the globe, nr secondarily, during the attempt to with- 
draw it), to extract it by means of magnetic attraction. 
This is probably o^-ing to the fact that the region is full 
of folds and inequalities, which make it very difficult for 
the splinter to move. 

Hence, in such cases our task will be to concentrate the 
action of the niagiiet, so that the foreign body is first 
drawn backward toward the equator and then forward tii 
the anterior portion of the eye. It is better to draw it 
behind the iris of tlie opposite side, and prevent it from 
again slipping into the ciliary body, which lies immedi- 
ately in front of it. 

It was also found that in a fresh wound the splinter 
could at once bo drawn out from the anterior chamber if 
it had entered through the cornea. The last step, when it 
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is possible nt all, requires good eyesight and a strong 
light — in otiier words, the operative field must be per- 
fectly accessible. The operator must l>e able to see accu- 
rately what is going on if he hopes to bring the splinter, 
which is freely movable in the anterior chamber and can 
be drawn to any desired point on the cornea with the 
magnet, exactly opposite the wound of entrance, so that it 
will pass out through the same opening. Since an oblong 
spiciile always approaches the magnet in a longitudinal 
(Uretition (head on), it is often passible to remove it in this 
way through the entrance-wound in the cornea if it is not 
too small. It is said that iu a similar way a splinter in 
the anterior chamber can be extracted through a small 
incision in the cornea. 

All the above-described requirementi*, which are fully 
jwssessed by the lai^ or giant raacnet, necessitated as 
great an attractive power as possible, and, therefore, a 
lai^e mass of iron and a correspondingly strong electric 
current were necessary'. At the same time we had to 
avoid making the implement too unwieldy in other re- 
spects. For, although the instrument is !ni^, a certain 
ease in handling it is absolutely indispensable, because it 
must be po.ssible to concentrate the great magnetic power 
on any desired or given point and allow it to act on the 
eye rapidly fnim various directions. 

It would be wrong not to utilize the great mobility of 
the patient's head and eye ; for it is hardly possible by 
any ingenuity, in suspending or balancing so large a mass 
of iron as is required for this purpose, to give it quite all 
the desired mobility. These considerations ultimately led 
me to construct the model shown in Figs, 85 and 86, 
which has proved its usefulness in nearly 200 operations 
performed with it in my clinic, and wiiich I still consider 
the t>est, even in comparison with other lat^e magnets that 
have been designed more recently, 

I lay great stress on the value of having the magnet in 
a horizontal position and allowing the patient free move- 
ment of the head (without chin support, etc.). 
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Stime opemtois have enEpended the giant mairnet verticalljr, with 
the patient lying on his back iindemeatE. I consider this a faulty 
method because it sucrifices the free mobititj of the patient's head. If 
the patient in seated in front of the magnet, as shown in the two fig- 
ures (85^86), his heail can be moved away frtiiu the luagnet mucli 
more easily than when he ia lying undeitieath the instrument, and, sa 
we Nhall see, the distance of the eye from the magnet, which may have 
to be changed very suddenly, plays a very important part in magnet 
operational 

A iiucleuH of soft iron, 10 cm. thick and 60 cm. long, 
and weighing 30 kg., is surrounded by a massive cover- 
ing of copper wire, through wliich a constant current of 
70 tn 100 voltj* and 20 to 30 amperes is passed. The 
instrument can also be controlled for a tension varying 
from .30 to 500 volts. There is no need of a rheostat to 
regulate tiie strength of the current. The simplest way 
to reduce the power of the magnet is by removing the 
eye farther away from the pole or by lengthening the 
latter by using a longer attachment. The shorter the 
point of the pole, the greater the attraction. Although it 
possesses a greater attractive power, too blunt a pole is 
unsuitable, because it obstructs the view of the operative 
field too much. For the same reason the wire wrapping 
should diminish in thickness as it approaches the point 
of the pole. One pole is somewhat rounded, while the 
other ends in a sharp point. The magnet can be rotated 
around a vertical axis so that either end, the blunt as well 
as the sharp, can be bTOiight opposite the eye. Both ends 
can be unscrewed and the power of the pole thereby 
increased. It is most important, in my opinion, that the 
magnet should be so constructed as to permit the operator 
to close the current with the foot, as shown in the figures 
(85 and 86), and leave both hands free to mauE^ the 

Eatient's head and eyelids. As the current is closed only 
y depressing the pedal on one side or the other, it is 
passed througli the mechanism only as long as it is neces- 
sary anil there is no danger of t!ie wrapping becoming 
heated and the instrument being ruined by the current 
being inadvertently kept up too long. 



228 OPERATIONS ON THE BYE. 

Another absolute necwwity is good illuininatiuii of t 
operative field, either with tlie electriu lamp or with tiie 
light from u lai^e gas flame, concentrated by means of a 
lai^e convex lens. 

Whether the giant magnets recently constmct^jd by 
Volkmanu and Edelmann-Schlosser after a different type 
will prove practically useful remains to be seen. [HirHcli- 
berg has recently constnicted a new giant magnet. — Ed.] 
In both of these devices it seems to me that, as the pole 
projects only a very short distance beyond the end sur- 
face, a maximum of power has been gained at the expense 
of a good view of the operative field. 

The indieation for the employment of the giant luagnet 
is obtained from a preliminary accurate esaminatinii and 
the resulting diagnosis : a splinter in the eye. In case of 
doubt the diagnosis should be adhere*! to until every 
means of examination has been exhausted and it has been 
shown that the eyeball does not contain a splinter. The 
lai^ magnet, of course, also represents one method of 
examination, and very often makes possible a correct 
diagnosis at the same time that it furnishes the best 
means of treatment. In any case, however, if the patient's 
statements contain the slightest hint of the fact, it should 
be ascertained by minute inspection of the eye under 
lateral illumination and, if necessary, with a magnifying 
lens whether or not a foreign bfidy has entered the inte- 
rior of the eye. As the great majority of foreign bodies 
enter through the cornea and the adjacent zone of the 
sclera, and many of them later pass through the iris or 
the lens, or both, an examination by lateral illumination 
in many cases reveals not only the point of entrance but 
also the subsequent «)urse of the foreign body. The 
entrance wound in the cornea often consists of a short 
straight, or sometimes curved, gray line, and on close 
inspection a second line will usually be seen running par- 
allel to it, which is the wound in Descemet's membrane. 
In cases of recent injury by a foreign bwly the demon- 
stration of. a wound in the capsule of the lens, which is 
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recognized by a grayish opacity with a dark cleft, often 
indicates that the intruding substance has penetrated as 
far as the vitreous. Cai'eful examination with the oph- 
tlialmoscope may afford very useful additional informa- 
tion, either by enabling the examiner to see the foreign 
body in the vitreous or in the retina, or by revealing the 
place where it has struck against the eyeground (see my 
AHas of Ophfhrdmoscom, Fig. 51 ). For it sometimes strikes 
against the eyeground and then rebounds downward and 
forward. Air Imbblea in the vitreous indicate the pres- 
ence of a splinter, but are not absolutely pathognomonic, as 
they also occur after non-penetrating wounds of the eye. 

The question whether the injury nas caused a penetrat- 
ing or a non- penetrating wound of the eye — the latter 
case, for example, a long splinter may have injured the 
eye without entering it — can sometimes be determined by 
noting the relation between the entrance wound and the 
depth of the wound canal. When cataract is present, 
however, the question can ofl^en be decided in no other 
way than by means of the magnetic needle, the Rontgen 
rays, or the immediate use of the lai^e magnet to draw 
the foreign body to the surface. The foreign substance in 
such cases is usually a large one. In cases of non-pene- 
trating wounds the iris is more likely to be prolapsed into 
the wound than is the case when there is an intrusion in 
the depths of the eyeball (Griining), According to my 
observation there is one exception to this rule — that is, 
when a large splinter has [lenetrated the deeper portions 
of the eye. In such cases the iris may be thrown into 
the wound, but, as a rule, the prolapse involves only a 
small portion of the curtain. 

Rontgen rays are indispensable for making an accurate 
diagnosis if it be found that both the magnetic needle and 
the giant magnet remain passive, and it therefore seems 
probable that a foreign oody consisting of some other 
metal or of stone has entered the eye. 

If the magnetic needle indicates iron and the magnet 
fails to act, it may be jKtiJaible to show by means of radiog- 



raphy that the eubstauce has passed through the poste- 
rior wall of the globe and thus escaped from the eye, A 
good RoDtgen-ray picture may also be of uae to demon- 
strate the presence of a splinter in the region of the ciliary 
body. Such a pictnre will show a foreign body of 0.5 to 
1 mm. ill diameter, unless it consists of glass or wood, which 
throws no shadow at all, while stone makes a very light 
shadow. 

In recent cases of intruding objects, especially when it 
may be suspected that the article has led to a complicat- 
ing infection (soiled iron, especially splinter from a hoe), 
and the indication is to extract the material as rapidly as 
possible, it would be a bad practice to waste time by mak- 
ing a Rontgen-ray picture or using the sideroscope. It is 
better in such cases to use a magnet-teat at once, instead 
of the other two methods ; for the history and the size of 
the entrance wound give us information of some value in 
reganl to the dimensions of an iron spicule in the eye. If 
such information is not obtained, the excursion of the 
magnetic newlle may, it is true, afford valuable informa- 
tion. The question of the size is Important, because, if 
the spicide is large, it must be drawn forward very slowly 
— that is, the eye must first be placed some distance away 
from the magnet and gradually brought nearer. Again, 
if the splinter is lai^, it may be necessary to extract it 
laterally through the sclera, instead of through the ante- 
rior chamber, bringing it out either through the entrance 
wound, if it is situated in that region, or through an 
incision made for the purpose. Whenever possible, how- 
ever, the foreign body should be extracted through the 
anterior chamber, because by doing so any further injurj- to 
the vitreous — which is unavoidable when the foreign body 
is extracted through the side with or without operative 
enlargement of the eutr.ince wound — is thereby saved. 
Even a fairly large splinter {3 to 6 mm.) can be drawn 
around the lens without injuring the structure. The 
majority of splinters, however, are smaller than the size 
just mentioned, and in half of the cases the lens Is 
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already injured. It is only by extracting a foreign body 
through the anterior chamber that the post^ibilities of 
sparing the eye, which are atfurded by the use of the 
large naagnet, are utilized to their fullest extent. 

To interrogate the sideroseope about the location of the 
splinter in the eye in every case would also lead to unnec- 
essary waste of time, and when the large magnet is used, 
tlie sideroseope may be dispensed with, as the magnet 
itself iinds out the location of the particle. 

The operation, as a rule, is performed about as follows : 
Atropin and cocain and, if necessary, adrenalin having 
been instilled into the eye, the surroimding parts are 
thoroughly cleansed, and the conjunctival sac, which is 
often i>olluted in the case of workmen, is flushed out, and 
the patient made to sit in front of the magnet with his 
arms well braced. Watches should first be removed, as 
the steel parts of the mechanism are ruined by becoming 
magnetized. The operator assumes one of the two posi- 
tions shown in the figures (85 and 86). If the patient is 
nervous and constantly draws his head back from the 
instrument, from fear, the operator should stand behind 
him. Either position permits the operative field to be 
well kept in view aud the lids fixed widi the fingers. As 
a rule, it is not necessary to fix the globe during the opera- 
tion, but in any ease the forceps that is used should not 
be of iron. If the operator wears spectacles with steel 
rims, he must be careful not to get too near the magnet, 
as it might snatch the spectacles from his nose at the 
crucial moment. For the same reason lamps that contain 
any in)n must be kept at a distance of 10 to 20 cm. 

The most important rule for the great majority of cases 
— that is, all those in whicli a small to a medium-sized 
splinter is present — is to begin by placing the eye with 
the center of the cornea exactly opposite the pole of the 
magnet. 

If the presence of a large splinter in the eye is sus- 
pected, the pole of the magnet should first be allowed to 
act at some distance from the eye, the distance being 
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directly [)ru])ortioiial Ui tlie jirobable size of the splinter. 
If the results iif thu prdimiiiury examiiiiitiun indicate the 
)>rubable presence of u small splinter, tlie cumea should 
he placed close to the blunt [xAe of the magnet, and the 
]Kitient told Ut look in that direction. Oflen the first 
I'iasure of the current, which is accompanied by a. slight 
cry of pain and retraction of the liead, brings the fordgn 
b(xly behind the iris. Sometimes pain is the oidy result, 
in which case tlie current must be repeatedly openetl and 
closed to continue the attraction, the pole of the magnet 
being at first kept constantly opposite the center of the 
rtiniea. If this fails to produce any bulging of the iris, 
more lateral portions oi the cornea ore successively 
brought opposite the pole ; but the r^ion of the ciliary 
Irtxly must be scrupulously avoided. If this fails to 
attract the foreign body, an attempt should be made, as 
above described, to draw it laterally toward the etjuator 
of the glolie. From time to time, however, the magnet 
should be brought opposite the center of the cornea. 

Attempts to draw the splinter into the anterior chamber 
must not be given up too eoon, for its removal may require 
a good deal of time and frequent jerks with the maximum 
of current permissible — as, for example, when the foreign 
body is surrounded by a small ma.ss of exudate that causes 
it to adhere to the retina. This slow jirocess of loosening 
up the foreign Imdy can sometimes be <iliserved with the 
ophthalraoecope. I have seen cases in whicli it was suc- 
cessfully extracted only after attempts to draw it forward 
had been repeateil several days in succession. 

In difficult cases of this kind the attractive jwwer of 
the magnet may be increased by unscrewing the jxiint. 
Whenever I found it impossible to dislodge a splinter em- 
bedded in the retina, which I ciiuld sec with the ophthal- 
moscope, I would intniducc a lung needle (somewhat 
longer than the one shown in Fig. 41) through the side 
of tne eye, under theguidanee of the ophthalmoscope, bring- 
ing the [)oint of the neetlle in wiutact with the sjihnter, and 
in that way loosening it up and drawing it forwanl. 
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To draw a spliiittr forward from beliin<l the iria uiid 
through the pupil into the auterior chamber again often 
requires a good deal of patience and correct technie. A 
smooth splinter not infrequently at once slips to the front 
when the eye is turned in the right direction. If the cur- 
rent is opened immediately after bulging of the iria takes 
place, so that the splinter can not puncture the posterior 
surface of the structure, no difficulty is, as a rule, experi- 
enced in bringing it into tlie anterior chamber, especially 
when previous dilation of the pupil has been poagible. 
So far, I have never been compelled to perform iridectomy 
in order to get the splinter out from behind the iris. In 
two cases I performed a mild iridodialysis by seizing the 
iris with the forceps and pushing it slightly toward the 
center, thus tearing it loose for a short distance at the cili- 
ary border, and through this tear I then auccessfully 
extracted the spicule, which was lodged between the root 
of the iris and the ciliary body. In former years I once 
or twice succeeded in getting a splinter, which was lodged 
fast behind the iris, by means of a small smooth attach- 
ment to the small Frohlich electromagnet, specially de- 
signed for the anterior chamber, which I introduced 
through an incision in the cornea and through the pupil 
and carried behind the iris. W. Lang recommends a sim- 
1 ilar procedure with a smooth steel spatida (Fig. 75), which 

■ he carries behind the iris, through a corneal incision made 

■ oppt)9ite the spot where the splinter is lodged, and then 
I magnetizes by having the assistant bring into contact with 
H tlie spatula a long, flexible piece of cable, about f cm. 
H thick and about 25 cm. long, containing soft iron wire and 
H fastened to a magnet. After the splinter has been drawn 
^^ through the pupil into the anterior chamber, in the man- 
^^ ner described above, there remains, as the last step in the 
^K operation, its final extraction. This also requires a cool 
^M head and a steady hand. The small magnet may be used 
^V for the purpose, if desired ; the patient may be laid upon 
H the opemting table, and the splinter extractetl through a 
H suitable corneal incision by introducing the magnet into 
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the anterior chamber. Personally, I prt'fer to finish the 
operatiou with the large magnet. In the last 68 operations 
I did not use the small magnet at all, and in the last 150 
only three times. While the patient is still seated in front 
of the magnet, I make a vertical incision, attout 5 mm. in 
length, at the proper point in the cornea, using a Grafe 
cataract^knife, without causing escape of aqueous linmor. 
The eye is tlien brought close to the sharp pole of the 
magnet until the splinter, if it is t<matl, rises and floats free 
in the anterior chamber, with one end touching the incision. 
The patient's head is then manipulated so as to press the 
point of the magnet lightly in the corneal wound, where- 
upon the magnet, a.s a rule, at once seizes and hcilds the 
foreign IxHly. If the splinter is somewliat larger, one end 
of it is gradually drawn up to the corneal wound with the 
point of the magnet, and the sharp pole is then inserted 
into the wound so as to distend it slightly. Two points 
should be insisted upon : The incision should not 1« too 
small, and in manipulating the head to extract the foreign 
body the aqueous humor mnst not be allowed to escape 
prematurely, as a splinter wedged between the iris and the 
cornea is very difficult to extract and may endanger the 
integrity of the lens. 

In the not very rare cases in which the presence of the 
foreign body has already led to infection, and hypopvnn, 
for example, has developed in consequence, a pencil of 
iodoform is to be introduced in the anterior chamber, 
through the corneal incision, liefore the operation is termi- 
nated (see Plate 1). 

When a large splinter has made a correspondingly 
large wound at the corneal or sclersd margin, or has per- 
forated the sclera farther back, an attempt may be made 
to extract it by gently pressing the sharp point of the 
magnet into the wound and then closing the current. The 
old method of introducing the small magnet from the side 
may also be employed for the removal of large splinters, 
as in most cases of this kind no more than moderate vision 
can be hoped for. When the destruction has been exten- 
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sive, as is often the case wiien a large gplintor has entered 
the interior of the eye, the surgeon must be satisfied to 
preserve a sightless orh. 

When an iron splinter lodges in the lens, which is not 
a very frequent accident, it can be extracted with no diffi- 
culty wiiatever by means of the large magnet. When 
such a foreign body has lodged behind the lens, it can also, 
as a rule, be readily drawn forward into the anterior 
chamber. If the capsule offers any resistance, it must be 
opened with a di scission-needle. 

With regard to the risks that attend the procedure I 
have proposed, much has been said alwut them by the 
adherents of the small magnet, although most of them are 
without any practical experience whatever. The risk is, 
however, much less than when the old method with the 
small magnet is nsed; in fact, tlie large magnet is only 
dangerous when it is not properly handled. For example, 
when there is a splinter behind the iris, the operator should 
not attempt to extract it from the eye by making a corneal 
incision and then drawing the splinter through that in- 
cision and through the iris. It is so difficult for a splinter, 
even when it is sharp and pointed, to pass through the 
iris, that it is much more likely, if the above attempt is 
made, to bring the iria along with it and tear it out of the 
eye. Hence the point of the splinter at least must be free 
in the anterior chamber before any attempt is made to 
extract it directly through the cornea with the large mag- 
net. It is a purely theoretic objection that, when a 
splinter is drawn forward by the magnet, it endangers the 
ciliary body or the lens. Even occasional dragging and 
distortion of the iris hy the foreign body as it is drawn 
forward is of no significance. Purely mechanic injuries, 
as is well known, do but little harm to the ciliary body or 
to the iris ; and as regards the lens, among my series of 
about 200 operations I had only 3 cases in which the lens 
was injured by the splinter as it was drawn forward. Be- 
sides, I consider a traumatic cataract less grave than the 
introduction of the small magnet into the \'itreon8. 
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Fur ibe ToA, the resulti" of llie ii^TMinn with ihi; latge n „ 
Hpcak Tor lheiii>«lTiw. In my brft I'Mi oses the i^linter cu extracted 
166 linie)', or in 87 per c«it. ; aiuufig the first IM difficult cases, in 
whicti the splinler was tlnim forward (rom behiod the ire* )md the 
lura, it was extracted 111 times, or in 83 per ixM. In S4 of these 134 
cases I he HpliDler was proved to hare btjen luJ^ in or close lo tbc 
retina, but in spile of that it wu driven back rrom iit^ bdgingplaue 
and extru^ted from the eje in 28 cases. tX mr Rntt 165 caites, aS, or 
XI.S per cent., recovered with good viiduD, as was aUuaUv demonstrated, 
and in 21 other caa^ the prospect ioi subsequent improveiaent of the 
vinuQ by operation was good (cataract o^ieration). If we include the 
klter among the fonner lint, it would give us for the entire number 
(inclnding ihit ne^tive ones) 40 per cent, for the 141 cases in which 
the splinter was eitracted, .t6 per cenL with a useful eje. The results 
obtained in other clinics with the large magnet are equally favorable. 

WhcD should t)ie small magnet l>e aaeA ? Tlie answer 
to tliia queiitioD is : a& little as possible lu tlie r^iou of 
the vitreous, and whenever the operator desires in the 
region of the anterior chamlter. That it can be dispensed 
with altt^tlier is shown by my series of operations. Tlie 
indications for the use of t)ie somewhat larger hand mag- 
neta, which, after tlie introduction of the larger in^:net, 
were partly developed from small ones like that of Hiraoh- 
bei^, and partly designed anew by Johnson, Sweet-, and 
Volkmann, possess a somewhat wider field. They have an 
essentially greater power than the ordinary small magnete, 
ami, therefore, also somewhat more etlect at a distance 
than the latter possess. [Fully admitting and admir- 
ing the value of Haab's giant magnet and the great ser- 
vice it has rendered to ophthalmic practice, it is proper 
to reiterate here the statement that equally good results 
may be obtained by accurately loonlizing the foreign body 
by means of the i-rays, and removing it through an inci- 
sion placed according to the localization. This incision is 
Hmall, heals readily, and apparently leaves no evil result. 
The magnet — it may be a giant magnet, or a smaller one, 
for example, Sweet's magnet — is placed at the lips of the 
wound and does not enter the vitreous chamber. The 
body is immediately extrjicted and tloes not make a long 
journey through the eye. Sweet's method of localizing, 
by means of wliich the smallest particles of steel are 
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detw:t*;d, has again and again been shown to be |jertw;tly 
accurate. If the a;-rays can not be utilized in this respect, 
and otien the means for employing them are uot at hand, 
the method described by Prof, Haab yields the best 
results and should be resorted to with an little delay as 
possible. — Ed.] 

(b) Removal from the Interior of the Eye of Foreign 
Bodies Not Consisting of Iron. 

This variety of ioreign bodies is most apt to be found 
in the anterior chamber. When the particle of copper, 
stone, wood or other material has lodged on the iris, it can 
usually be reniove<l with a j»air of iris forceps through a 
suitable corneal incision, after the pupil has been well 
contracted by means of physostigmin, and without per- 
forming an iridectomy. If the iris prt)lap8e into the 
wound, it should be replaced. But if the splinter be 
solidly embedded in the tissue of the iris, a small piece 
of the curtain will have to be seized with it. For the 
removal of cilia and oblong or linear foreign bodies, a 
blunt hook may also do good service (Figs. 67 and 68). 
In many cases a forceps with thin transverse serrations of 
with spoon-shaped extremities is preferable to a conjunc- 
tival forceps. Knapp's hollow hook is sometimes quite 
serviceable. 

When the splinter is wedged fast in the groove between 
the. iris and cornea, usually the lower portion, I have 
found by experience that it is best to make a large cor- 
neal flap-incision at the corneal border, and, after raising 
the latter with a double hook {Fig. 72), have an assistant 
hold the iris in position with a spatula — as otherwise the 
curtain falls over the foreign body and covers it up — and 
carefully pick out the splinter with a suitable instrument. 
Forceps should be avoided altogether in such cases, 
because the foreign body, which may be partially embedded 
in the iris, is apt to be pushed all the way through the 
curtain and pass entirely out of reach. For the same 
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reason care must be exercised in making the flap not to 
exert any pressure on tKe splinter. Turning back the 
cornea, a procedure which has also been recommended by 
Knapp and Gayet, offers the readiest access to the ante- 
rior chamber without injuring the membrane. 

Foreign bodies in the lens, consisting of some material 
other than iron, are to be treated as described ()n p. 110. 

The presence of a splinter of this kind in the vitreous 
constitutes a much more serious injury than does the pres- 
ence of an iron spicule ; for its removal presents great 
difficulties and, as a rule, necessitates going in from the 
side through the sclera — that is to say, in most cases, an 
incision, through which an attempt must be made to 
extract the foreign body. It is not usually possible to 
seize the body with forceps, unless it is embedded in exu- 
date which offers a hold for the jaws of the forceps. I 
once extracted a cartridge splinter through a scleral inci- 
sion, four and one-half days after it had entered the eye, 
by obtaining a hold on the thin exudate by which it was 
surrounded. Recovery ensued with normal vision, but 
four years later a retinal detachment developed. I 
adopted a somewhat different plan in another case of a 
percussion-cap explosion, in which a smooth piece of 
copper had entered the vitreous, and tlie other eye had 
also been injured by the same explosion. A small inci- 
sion was made in the sclera with a Grafe knife, and, with 
the aid of a head mirror, with which the splinter can be 
readily seen, the pupil was dilated, a Desmarres' capsule 
forceps (Fig. 54) introduced and, after the delicate forceps 
had been opened and closed a number of times by means 
of the lever attached to the handle, I finally succeeded in 
seizing the elusive splinter and extracted it without any 
of the vitreous escaping through the small incision, 
which was completely stopped by the instrument during 
my attempts at seizing the foreign body, and without the 
instrument causing any considerable destruction in the 
vitreous. This operation convinced me liow difficult it is 
to get hold of a foreign body in the vitreous, even when 



OPERATIONS ON THE OCULAR MUSCLES. 239 

both it and the instrument caa be kept constantly hi plain 
view. I may recommend Desmarres' forceps lor suitable 
cases as one of tlie least destructive instruments. 

Knapp's hollow hook can also be used for extracting 
splinters of this kind. 



B. OPERATIONS OUTSIDE OF THE EYEBALL. 

I. OPERATIONS ON THE OCULAR MUSCLES. 

Strabismus. 

The correction of strabismus, whether it be paralytic 
or of the more frequent coneomitant variety, often, but 
not always, requires o[)erative intervention. Operative 
procedures should always be based on accurate examina- 
tion. The question which of the two varieties of strabis- 
mus is present must be accurately determined (see my 
Atlas and Epitovie of External DineoMx of the Eye, second 
edition, p. 73), and in the case of concomitant squint it 
must also be determined whether it is convergent or 
divergent, with or without simiiltaueous upward devia- 
tion, whether the squint occurs only periodically or is 
constant, whether it is unilateral or alternating (now on 
the right and now on the left side), the magnitude of the 
squint angle, the condition of visual acuity and the refrac- 
tion of both eyes (either in the erect image or with the 
shadow test), and the movability of the globes (as regards 
abduction, convergence, etc.). 

It is an important principle in the treatment of strabis- 
mus never to operate until every other mode of treatment 
has failed — i. e., in case of paralytic squint, can.sal treat- 
ment ; and in case of a)nvergent squint, suitable exercises 
and the necessary correcting glasses. In concomitant, 
divergent squint, operation, it is true, is the only efifeetive 
treatment; something, however, can be done for this 
variety of squint, which in many cases is combined with 
myopia, by ordering the necessary concave lenses. Con- 
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vei^nt strabifiiatiii, ou the other liand, which occurs moi 
«imiii«nlj' in hyjiermetropia, and iu many cases is prob- 
ably enhuDcetl by increased accommodation and the asstn 
ciated increased convergence, is often favorably influenced 
by convex lenses which neutralize the refractive error. 
In both varieties of etrabisnius, astigmatism must be cor- 
ructed at the same time, so as to give both eyes the best 
possible far and near vision and thereby render binocular 
virion as perfect as possible. 

If this treatment &ils and oi>eration has to be reported 
to, the operator must never overlook this important rule : 
The operation must be such as not to diminish the mo- 
bility of the globe in the domain of the corrected muscles. 

The fundamental principle of a strabismus operation 
consiBts in advancing the muscle, if its action is to be in- 
creased, and moving it back if its action, on the other 
hand, is to he liniited. The proce<lure is confinetl altso- 
liitely to the tendinous insertions and their immediate 
neighborhood. Division of the muscle, whieli was recom- 
mended by Strohmeyer, aod first performed by Dieffenbach 
in 18.39, was incorrect because it put the muscles out of 
action. It was this method that brought discredit u|»on 
strabismus operations until Bonnet, Bohm, Gu6rin, and 
especially A. von Grfife, kter also Crit«hett, A. Weber 
and others established the operations of tenotomy and 
ailvancement on a correct basis in harmony with the ana- 
tomic conditions. Even now, however, the operation for 
the correction of strabismus, taken in connection with tlie 
entire treatment of squint, is the subject which is most 
hotly discussed, and, if only the permanent results are 
taken into consideration, it is the least satisfactory of all 
operative procedures on the eye. The treatment is far 
injm being simple, either in principle or in execution, as 
was formerly supposed when tenotomy, the simplicitv of 
which can not be denied, was almost exclusively practised, 
and there is no doubt whatever that advancement, although 
more difficult and more unpleasant t<:t the patient, deserves 
more oonsideration than it has so far received. In the 
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same way greater attention should be given tu tlie siig- 
gestiuns tif Javal, Priestley Smith and Worth, that Btra- 
bismuR be treated in early childhood with suitable correcting 
lenses and exercises, in order to inaiiitain or restore cen- 
tral, so-called binocular, vision, and as a preparation for 
the permanent restoration to the norma!, with or without 
operation. 

With regard to the anatomic relatiuiiH of the tt^ndlnous inHertJons of 
' 1 the globe, the following is worth rememberinj; : The 
eternal reelua end '" " ->ii>-i.*i*- <...»t»i i;..^ /...:*i. « «,.« 

_.. „ the cornea); the 

what obliquely in an irregular 
insertion line fruiu the c(>mt'» 
raauiired. Fur ezampie, in 

end of the tendinouB.inaertlnii i- i. .1: ■■: ]K)raI end 11 mm., 

from the cornea, according to Mimh- i n.hi h.r, ii.i-:il -1.5; temporal 8). 
For ptsctical purpoues the luilimjn^ uiuhIki^, wliioh are euy to re- 
memW, will suffice : right inl^ruat retiua 5 mm., iul'erior rectus 6 mm., 
external rectus 7 mm,, superior recliu S mm., measured at about the 
center of the tendon. 

It ia alno important that the teiidnnH of the four straight muHclee of 
the eye ahiiuld not only be adherent to the sclera along the abore^nen- 
tioned insertion line from 9 til 11 nim, in length; they must allKi be 
laterally in relation with Tenim'a capsule, so that, when a tendon ia 
only sepaiBled in front at its scleral inseiiion, it retracts onlv a short 
distance, toy 4 lo .5 mm., becanse of the alove-mentiuned attachment to 
Tenon's capsule, and the reduction in (he power of the muscle ia there- 
fore corre.'^pimilingly moderate, and (he gain to the anlogonlEt con«- 
apondingly small, if the latter [KHsesses the Hli-ength to rotate the bulb 
a correCTmnding distance over lo ils own side. The effect of separating 
the tendons on llie position of the eye, therefore, depends very largely 
on lie contractile power of the antagonistic muscle. The retracting 
tendon then forois a fresh adhesion with (he sclera. 

The preparations for a strabismus operation consist in 
cleansing, local anesthesia by the injection of 2 drops of 
a 2 per cent, eocain solution with a drop of adrenalin 
under the conjunctiva (if necessary general anesthesia, 
666 p. 26), and a delay of five to ten minutes, during 
which the eyeliall is subjected to gentle massage. 

There is no ground for the objection that has been 
made against injecting coniin in this way — that it greatly 
disturbs the topography of the oj)erative tield ; while, on 
the other hand, it is most agreeable for the patient, espe- 
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Fioe. 87-93. — ItiBtrumeuli! fur tenotoiiif : 
Fig, 87.— Clark's eje-HjHsculuiii (Weias, Londoo). 
Fig. 88. — Straight conjuoctivBl forceps. 
Fig. 8)1.— Strabismuii-liuuk, large. 
Fig. BO.—StrubismuH-hoak, Bmoll (SteTens). 
Flo. 91.— StrabianiuH-scisaora, beut. with the blunt ends. 
Fro. 92.— StrabismUB^aBSora, atralBbt (Staveuaj. 
FlQ. 93.— Needle-holder (Sanda). 



cially in the case of childreu, and, as it prevents all the 
stru^lcB that are otherwise apt to take plaee, it is an im- 
portant aid iu guarding against any interruption of the 
operation. In the case of excitable children, wLo some- 
times become unmanageable, even when they do not suffer 
pain, it is well to have the bent ibrceps (Fig. 22) ready, so 
that, if necessary, the assistant may rotate the globe 
toward the proper side and, espeeially iu tenotomy of the 
internus, provide easy access to the insertion of the 
tendon. For the rest, the instruments shown in Figs. 87 
to 93 are necessary or, at least, desirable for the operation. 
It is most important never to use sharp scissors for 
tenotomy, on account of the danger of injuring the sclera. 
It must also be borne in mind that the sclera underneath 
the muscular tendons may not be more than 0.2 mm. ia 
thickness. 

The operator takes up his position in such a way that 
the insertion of the tendon which is to be cut is opposite 
his right hand— that is, when the left internal rectus is to 
be cut, lie stands to the left of the patient. 

(1) Tenotomy after von Grafe.— A vertical incision 
5 to 6 mm. in length is made in the conjunctiva between 
the cornea and the insertion of the tendon, the cornea is 
picked up with a sharp forceps (Fig. 88), and a vertical 
incision is made between the cornea and the tendon. The 
membrane is then thoroughly undermined with the scissors 
in the direction of the mu.scles. This is particularly neces- 
sary in case of tenotomy of the internal rectus, to guard 
against the cflmea being subsequently drawn back by the 
retracting mnscle and causing a disfiguring deepening of 
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the inner cantlius. The conjunctiva ahuuld be well un- 
derminod with the scissors as far as tlie carimcle. It 
must also be undermined in the direction in wliich the 
strabismus-hook ia to be iutroduced under the luuscle — 
that is, in the case of the left iuternal rectus, above the 
tendon, so as to make room lor the hook — the peripheral 
edge of the conjunctival wound being constantly elevated 
with the forceps, which is also kept up while the strabis- 
mus-book (Fig. 89) is introduced. To make sure that the 
hook gets uuder the tendon, it is first pushed under the 
conjunctiva with the point away from the tendon — for 
example, io tenotomy of the left internal rectus it is 
directed toward the forehead. It is then rotated so that 
the point is pressed somewhat vigorously against the 
globe and thus glides under the tendon, at the same time 
transfixing Tenon's capsule to one side of the t«ndoD. 
This is the most important step in the operation. It is 
more likely to succeed if the bulb is rotated toward the 
side of the autagonistic muscle, eitJier in response to com- 
mand or passively by the curved forceps in the assistant's 
hand. If the hook has seized the tendon properly, some 
resistance is felt as the instrument is drawn forward. The 
handle is then changed from the right to the left hand, 
after the forceps has been laid down ; and with the 
strabismus-scissors the tendon is then divided in a manner 
similar to that shown in Plate 8, except that in that illus- 
tration the instrument is a double hook and the wound ia 
lai^er than in the case of tenotomy- With the same hook 
or with a smaller one (as for example, Stevens', Fig. 90) 
the operator makes sure that he has not left either above 
or below, at the insertion in the tendon, a small portion 
of tendon fibers ; if any are found, they are, of course, to 
be divided. He also makes sure that the tendon does not 
possess a second, less perfectly developed, attachment to 
the sclera farther back, formed by a few fibers of con- 
nective tissue passing through the lower surface of the 
tendon t^i the sclera. These, if they are present, must 
also be divided, otherwise the operation is unsuccessful. 
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It may alao appear, when the eSeet is tested — which 
must be done immediately after the operation — that the 
separation has been incomplete. The mobility of the eye 
is examined. If it is found that the excursion toward 
the side of the tenotomized muscle is aa great as it was 
before, the wound should be examined to determine 
whether some portions of the tendon have escaped divi- 
sion. If the operation has been properly performed, a 
moderate diminution in the mobility, proportionate to 
the tenotomy, is observed. This reduction must not be 
too great, however. After tenotomy of the Internal rectus 
the patient should have sufficient convergence to enable 
him to see the operator's finger,_held in front of him at a 
distance of about 12 cm., with both eyes. If too much 
of the tendon has been separated from its lateral connec- 
tions with Tenon's capsule, as may happen if the liook is 
handled too roughly or the lateral connections of tlie 
tendon are separated with the sci.ssors — resulting in a 
faulty reduction of mobility — the effect of the tenotomy 
should at once be counteracted by inserting a restraining 
suture through the side of the tendon and including 
Tenon's capsule, drawing the latter, as well as the tendon, 
forward. The gaping wound in the conjunctiva is now 
closed merely with a superficial suture, as at the end of a 
regular operation. The suture may be rendered still 
more effective by introducing two needles, one above and 
the other below the tendon, tlirough conjunctiva and 
Tenon's capsule and then through the zone of conjunc- 
tiva, between the cornea and the wound ; the needles are 
then removed and the snture tied. 

A single bandage and a few hours' rest are indicated, 
although, if necessary, the operation may be performed on 
walking patients. [The editor believes that both eyes 
should be bandaged; or better, if possible, the correcting 
glasses should be worn without a bandage immediately 
after the oppratinn. — En.] 

(2) Tenotomy after Arlt is performed aa follows; 
The eyeball having been rotated toward the aide of the 
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Flo. 94.— de Wecker's hooks for a 
Fia. 95.— Prince' )i forceps fur muG< 
Pio. 96.— Angular (rnveu-beak) Hvi 



le advancement. 

.dvancement. 

'B fur dividing tlie tendon (I^n- 



antagonist, the conjunctiva is seized with a sharp conjunc- 
tival fiirceps, & little to the corneal side of the insertion of 
the correspoudiug tendon, and drawn slightly away from the 
globe. 'The fold thus produced is then nicked with stra- 
bismus-scissors, and tlie opening enlarged upward and 
downward, so as to make a vertical wound from 8 to 10 
mm. in length ; from this wound the conjunctiva is then 
undermined in the direction of the tendon. The tendon 
is then seized with the same sharp forceps, which is held 
perpendicularly to the globe. The tendon is also lifted 
slightly away from the globe and divided with the scis- 
sors close to its insert;ion. The strabismus-hook is then 
introduced to make sure that none of the fibers of the 
tendon has escaped. The effect of tlie operation is then 
tested and, if necessary, corrected as in the foregoinj; 
operation ; or the operation is terminated at once. A 
sutnre is inserted in the conjunctiva, and the after-treat- 
ment is the same as in the forgoing operation. 

(3) Tenotomy after Snefien is similar to the fore- 
going. Snellen makes a horizontal incision in the cornea, 
over the center of the tendon (as von Grafe occasionally did 
and a(lvise<I) ; undermines the mucous membrane laterally 
on both sides and in the direction of the tendon (in the 
case of the internus as far as the caruncle), seizes the 
tendon with the conjunctival forceps; and first makes a 
small opening at the center of its insertion. Introducing 
the scissors through this opening, he then gently pushes 
the instrument well under the insertion of the tendon, 
both above and below, so as to divide the tendon with the 
least amount of damage and without distorting or dis- 
placing it. The after-treatment is the same as in the fore- 
going operation. 

Tenotomy, which restricts the sphere of action of the 




muscle, often needs to be combined with an operation to 
increase the action of the corresponding antagonist. Thus, 
in severe cases of divergent squint, unilateral or bilateral 
tenotomy of the extemus would not accomplish the desireil 
result if one or both inward rotators were not also util- 
ized to correct the condition, and the same is trne of the 
outwanl rotators in the case of severe conveigent squint. 
Such an operation to increase the action of a muscle is 
indicated sjweially in paralytic .stiuint and wheu, as a 
result of strabirimus of long standing, the action of the 
antagonist of the squiutiug muscle,- abduction in conver- 
gent squint, Las become vcrj- deficient. The corrective 
operation may also become necessary to advance a muscle 
that has receded too iar after t«notomy or myotomy, and 
to strengthen its action. 

This latter indicatu)n led tn tbe development of advancement nf 
tendons, which was (jerformed in the early duys of strabismus opera- 
tions to correct the movements of an eye liiat haii been dmiiaged by 
myotomy (instead of teootomy) and had developed sirabismua of the 
opposite type. Dieffenlnch treated this secondary form of strabiamus 
by •earchinK for the retracted muscle and fastcmn| it, by means of a 
suture, to the anterior portion of the globe after it had been rotated 
inward ; or, by freshening the edges, united the muscle with a fine 
Hnlnre — that is to nay, he attnched the abnormally retracted muscle to 
itx tendon. 

fiH^rin in 18411 nnd, Inter, von Grufc, brought the retnicted muscle 
forward by senrching fur it and Beparaling it from the globe. The eye 
w»B then rotated toward the muscle which was to be advanced until the 
insertion corresponded with the cornea — that is to say, it was advanced 
beyond the true insertion. Rotation was effected by means of a 
sutore in the manner already practised by Diefienliacli, Gui^rin passing 
the suture through the conjunctiva to the temporal side of the cornea, 
while Ton Orafe did a tenotomy on the ahducens and attached the suture 
to the tendon stump. Ry means nf this suture, which was fastened to 
the root of the nose with adhesive plaster, or, in the case of abduction, 
to the cheek, the eye was maintainsl in the forced position for several 
ilays, during whii^ n. bandage was applied in oraer to compel tlie 
retracting muscle to form a new in^rtion in front. But as, like evei^ 
other muscle, it was apt to contract, it Bometimea grew fimt Ion far hack 
on tbe globe, in spite of this iirGcnntion. This operation, which causes 
the patient jiain and compels him to keep quiet for several days, wa« 
known as tbe suture operatiim. It wan compelled In yield the noor to 
actual advancement and s\i1oriiig cif the tendon, which was finA pep- 
formed by DieSenbach and then elaborated by Critchett, von Gme, 
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KoHpp, Weber, de Wetker, anii 018111 others. Critchett suggestKii as 
an improvement the introiiuction ot 3 suliireH. He made a vertical 
incimon in the conjnnttiva, between the cornea aad the tendinouB inser- 
tion, ajid through it introduced a strabismus-hook behind the tendon, 
thus separating it from the sclera. He then tut away a strip from the 
peripheral edge of the wound and united it by means of 3 HUtures 
intrnduced in a horizontal direction above, at the center and beliiw, 
including the piece of conjunctiva remniniug at the corneal margin 
and loking a deep hold on the peripheral edge of the wound. When 
the three sutureB were tied the tendon was drawn forward ahnoat as far 
as the corneal mai^in. 

Operations on the Antagonist of the Squinting Muscle. 

1, Knapp'S Method. — In order to make sure of the 
effect of the ad van cement, Knapp does a thorough tenot^ 
omy on the gqiuottng musele, and then introduces the 
sutures toward the equator, through the tendon and con- 
junctiva. He inserts 4 to 6 sutures through the conjunc- 
tiva, the subcoujiinctival, and part of the scleral tissue, 
the intermediate ones near the horizontal meridian, and 
the upper and lower ones to one side and above and below, 
respectively, near the vertical meridian of the eye. 

2. WelJer's Method. — Ad. Weber, in his advance- 
ment method (187;^), followed the principle of drawing 
the tendon forward toward the cornea in a perfectly uni- 
form manner, avoiding any irregular traction of the 
sutures and, therefore, any upward and downward dis- 
placement of the tendon. After making a vertical incision 
m the conjunctiva in front of the line of insertion of the 
muscle to be advanced (between the line of insertion and 
the cornea), and unflermining the conjunctiva to a point 
beyond the tendon, he separated the latter from the sclera 
by seizing it witJi forceps and holding it while the suture 
was passed through the center of the tendon, giving in from 
the scleral side. A long suture provided with a curved 
needle at each end is folded in the middle and passed 
double through a third needle. By means of the third 
needle the thread is introduced into the tendon and, a 
little farther back, through the conjunctiva as well (Fig. 
98, a). While the loop, which thus comes to the surface, 
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Pig. 98.— MethodB of adTantement : 
(a) After Ad. Webec. 
(6) After de Wetker. 

(c) After Prinec (see Plate 8). 

(d) After Verhoeff. 

(e) After Verhoeff. 
[/) After Worth. 

Whenever the suture is covered by tissue it ia indicated in the schem- 
atic dtnwiugB by (lotted lines. 

is secured by the assistant, and, after the needle has been 
removed, tlie operator carries the hiwer end of the suture 
between the conjunctiva and the sclera as far as the verti- 
cal diameter of the cornea and far enough (2 to 3 mm.) 
from the corneal margin so that the thread, when it is 
stretched, will not touch the cornea. The same thing is 
then done with the upper half of the suture. The two 
ends of the suture are then passed through the loop in the 
tendon, drawn tight, and ligated after the tendon has been 
drawn forward as far as necessary. But the knot must 
not slip through the loop, else tiie entire suture comes out. 
It is, therefore, better to modify Weber's method by pass- 
ing the two ends of the suture in opposite directions 
through the loop, so as to tie the loop in with the knot. 
I saw Homer ]Terform this modification in 1877, and 
Frohlich, who very frequently used this method of ad- 
vancement — with a few additional modificatious (horizontal 
incision in tlie cornea, stretching of the muscles — also 
ligated the sutures in this way. He thinks very highly 
of this operation on account of its simplicity, its practi- 
cally uniform success, and its wide range of applicability. 
3. de Wecker'S method of advancement is similar 
to that of Weber. The double hook which he designed 
(Fig. 94) is very useful, both for his own and for other 
metliods of advancement. By means of it the tendon can 
be securely held, and it is possible, by holding the tendon 
away from the globe after it has been separatefl, to insert 
a needle through the lower side at any desired distance 
from the anterior extremity of the tendon, de Wecker 
introduces the needle in this direction after threading it 
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with a single suture (Fig. 98, h) and drawing it halfway 
through, so that the needle ia at the center of the suture. 
The ends of the suture are then again provided with 
neetlles. After the middle suture lias been introduced 
through the tendon and the conjunctiva from the scleral 
fiitle, the needle is cut away so that, instead of Weber's 
loop, there are left two free ends emerging from the ten- 
don and conjunctiva. These two ends are then tied with 
the other ends of the suture, which have been passed 
through the conjunctiva, above and below the cornea, in 
the same way as in Weber's operation. The ojierator 
must be careful to make equal traction on the two sutures, 
otherwise the muscle will lie displaced upward or down- 
ward, 

4. I^andolt's advancement resembles de Wecker's 
in so far as a suture is passed through the tendon from in 
front, above and below the cornea ; but each suture is 
introduced separately (Fig. 99). After making a lai^ 
conjunctival flap, so that the wound estends almost to the 
cornea, the apex of the flap is trimmed off and an inc^ion 
is made in Tenon's capsule, close to the tendon, through 
which the hook is introduced and pushed underneath the 
tendon. Two sutures are then introduced through the 
tendon, as shown in Fig. 99, the exact site being deter- 
mined by the degree of advancement that is desired. If 
the sutures are introduced as far back as shown in Fig. 99, 
the tendon is divided at a point slightly in front of the 
suture (Landolt uses the scissors shown in Fig. 96), and 
the piet« of tendon is then cut away as far as the insertion 
— that is to say, the tendon is shortened by 3 to 5 rani. 
In order to be able to attach it in front, the conjunctiva 
and subconjunctival tissue are then seizetl with the con- 
junctival forceps in the direction of a to 6, and the needle 
of the corresponding end of suture ia introduced as deeply 
aa possible through the fold thus formed, making it pene- 
trate iutit the episcleral tissue. The introduction of the 
suture is slightly facilitated by the fact that the conjunctival 
forceps has oblique serrations which project beyond the 
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point and therefore takes a better hold on the tissues. If 
it appear that the riiitiire has uot a deep-enough hold on 
the tissue, matters may be improved by seizing another 
fold of coujuncUva and episcleral tissue in a direction per- 
pendicular to a to b, and again introducing the needle. 
When these sutures have been placed, the assistant rotates 
the bulb toward the side of the muscles to be advaiiceil, 
using a fixation-forceps ; whereupon the Butures are tied 




without any traction having been made on the tendon or 
on the conjunctival sutures. 

In the following methods of advancement the object is 
to make the approximation of the tendon to its new place 
of insertion somewhat more certain than in those described 
BO far; the sutures are not inti-oduced blindly, and the 
operator is not obliged to grope his way, more or less, in 
the dark underneath the conjunctiva. 

5. Prince's operation is performed as follows : A 



capsule, and graspwl with a Prinoe's forocps (Fig. 98, c). 
If uecussary, the bqiiiiiliag muscle may theu he tenotomized. 
The edge of the ounjunctiva reraaiDiug along the cornea is 
dissected back as far as the latter membrane, and a suture 
with a ueedle at each end is then introduced vertically a 
distance of 6 to 8 mm. through the superficial layer of the 
sclera, at a distance of about 1 mm. from the corneal 
margin, in the portion of the sclera which has beea ex- 
posed by the dissection. The needle is to be reintroduced 
at the point of exit and carried a short distance in a hori- 
zontal direction. The same thing is then repeated at the 
point of entrance with the second needle. The two needles 
having been passed through the tendon at some point be- 
hind the scleral side, the assistant grasps it with a clamp and 
draws it forward as far as necessary to bring the desireil 
part on the scleral suture, which is then tied (Fig. 98, e). 
The piece of tendon contained within the clamp is tlien 
resected, the remainder — between the suture and the 
cornea — is pushed under the conjunctiva, and the mem- 
brane united over the suture. The conjunctival suture 
may be remove after four days, the one in the tendon after 
seven days. The needles used for introducing the suture 
into the sclera should not be too long and not Um sharply 
curved at tlie point. Tlie suture must not be too thick. 

7. With Worth's method of advancement, that por- 
tion of the suture with which the tendon is seized is 
secured as firmly as possible by including the adjoining 
Tenon's capsule along with the tendon (Fig. 98,/), access 
having been obtained to the insertion of the tendon through 
a vertical incision in the cornea about 10 mm. in length. 
A Prince's clamp is applied behind the insertion in such a 
way as to include Tenon's capsule and the conjunctiva 
over the tendon. After the tendon has been divided from 
the scleral side, it may be raised sufficiently, by means of 
the clamp, to permit of the introduction from within out- 
ward of a suture through conjunctiva, capsule and tendon, 
which is made to emerge at b; the other edge of the tendon 
is seized in the same way and the suture (cd) is tied. 
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Hciicf, one <if the sutures hanging from the knot i; 
(lilt a iHie<lle, while the other has one. The latter is then 
introdutred a little behind the knot at e, from without in- 
ward, and imssing through conjunctiva, capsule and tendon, 
carried forward underneath the tendon toward the cornea, 
and made to emerge at g, after passing through the edge 
of conjunctiva and the subconjunctival tissue. The same 
tiling is done with tlie suture at the other edge of tlie 
iniisclc. The two sutures — that which has been left hang- 
ing fmrii the knot in the tendon and that which has passed 
forward thmngh the limhus of the sclera — are then tied. 

Worth attaches a great deal of imporlanee to the quality 
of the thread, which must not be too tliin, and which he 
prepares very carefully by drawing It through a boiling 
mixture of beeswax (3 parts) and white vasdin (5 parts), 
and keeps in a sterile vessel. 

One sometimes has the unpleasant experience in doing 
an advancement of having the suture cut through the 
tendon or through the conjunctiva in front. Often the 
tendon of a muscle which is to be advanced is atrophic, 
thin and narrow, and does not afford sufficient hold for 
the suture, especially when the latter is merely passed 
through the body of it. The conjunctiva and the epi- 
scleral tissue also may not always be sufficiently robust to 
resist the constant traction exerted by the muscles on the 
suture. If the stitch cuts through, the result, unfortu- 
nately, is that the advancement becomes converted into a 
condition of more or less marked retraction. 

These considerations suggested different melhotls to 
secure the same result as were obtained by advancement, 
which are :(1) makingafoldin the muscle or tendon, with- 
out separating the latter from its insertion ; (2) resection 
and actual suturing of the tendon, thereby also effecting a 
sliortening of the tendon or of the muwle. 

8. Capsular Advancement after de Wecker. — 
In this operation the tendon is folded as described above, 
and Tenon's capsule is drawn forward. Since 1888 the 
originator has used this method exclusively instead of his 
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muscle advaaccment (described on p. 250). Instead of a 
vertical, a curved incision is made about 10 to 12 mm. in 
length in the conjunctiva, runuing parallel to the cornea 
anda few mlUimetera from its margin. When it is de- 
sired to obtain a very marked effect, a crescentic piece of 
conjunctiva is excised by means of a second curved in- 
cision. 

A vertical slit, a few millimeters in length, is then made 
in the capsule, both above and below the t«ndon and in 
the direct prolongation of the line of inaertion. Through 
these two openings the capsule, as well as the tendon, is 
undermined with closed scissors, and any adhesions between 
the latter and tlie sclera are divided. Through these open- 
ings in the capsule the sutures are then introduced, one of 
the two needles of a doubly armed suture being introduced 
in the upper, and one in the lower, opening and brought 
out underneath the tendon, 5 to 8 mm. behind the inser- 
tion, transfixing the tendon and conjunctiva. The two 
stitches should be 3 mm. from the edge of the tendon and 
3 mm. apart. The other needle is introduced into the 
aforesaid opening in the capsule and carried forward, 
under the conjunctiva, in the superficial tissue of the 
sclera as far as shown in Fig. 98, b. The upper and the 
lower sutures are then tied, while at the same time that 
portion of the tendon which is transfixed by the two fast^ 
enings is drawn forward along with the capsule and the 
conjunctiva. In other wonls, a fold is made in the tendon, 
since the original insertion is retained. The operation is 
in every way analogous to de Wecker's metho(l of advance- 
ment, which has been mentioned, except that the tendon 
is not separated from the conjunctiva. 

9. Knapp's Method. — Knapp modified his method 
of advancement (see p. 249) in a similar manner — that is, 
he introduced the sutures in almost tlie same manner, but 
does not separate the tendon, so that he also makes a fold 
in the tendon and in the capsule, since the posterior por- 
tion of the tendon, which is seized by the stitches, is drawn 
forward over the insertion. 
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10. Certjiiii Ameriuau authors aro eveu more radiwil in 
their jifForta to bring about a duplicature of the tendon. 
Thus, Todd, ior example, after freely exposing a conaid- 
emble portion of the tendon by means of a flap incision 
through cuiyunctiva and capsule, performs an actual fold- 
ing over by means of a fork-shaped instrument and fixes 
the duplicature with two catgut sutures. The " tendon 
Iblder is soconstructedthat the two arms can be approx- 
imated by means of a screw, and its action may be com- 
pared to that of a two-tined fork, one tine of which would 
be placwl on the tendon near the insertion, while the other 
is placed underneath the tendon behind it. If the fork 
were turned about its long axis, the posterior portion of 
the tendon would come to lie on tlie anterior portion. 
After tying the two catgut sutures, Todd further secures 
the duplicature with two silk sutures, which include the 
conjunctival flap, and are brought out in front, a little to 
one side of the cornea, in a manner similar to that em- 
ployed in de Weoker's advancement, 

11. Brand adopted yet another method of making a 
duplicature. After freely exposing the tendon between 
two ordinary strabismua-hooks, he inserts a particularly 
heavy strabismus- hook (2 to 2.5 mm, in thickness) under- 
neath the tendon, between the other two hooks, and intro- 
duces sutures underneath tlie large honk, go that the tendon 
is shortened by an amount equal to the part that has been 
elevated with the lai^ hook. 

12. Schweigger's Method. — Resection of a stretch 
of tendon as long as the necessities of the case require, 
followed by suturing of the ends is a methutl that has 
been chiefly cultivated by Scbweigger. His operation for 
"advancement" is performed as follows : After tenotomy 
of the squinting muscle, the conjunctiva is incised directly 
over the tendon of the antagonist in a line parallel to the 
tendon, the incision being carried through the tissues of 
Tenon's capsule. An unprotected hook, cur\-etl on the 
flat, is then pushed under the muscle, and the latter ele- 
vated. Tenon's capsule, which is usually raised at the 
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same time at the edge of the muscle, is first transfixed 
with a hook and then dissected away until the entire 
tendon lies free on tlie honk. To make sure of this, it is 
better to introduce a Bccoud hook under the muscle in the 
opposite direction. While one hook is left under the 
tendon, the other is pushed along the mnsele to the point 
where Xhn sutures art^ to be introduced. Hence the tendon 
and the muscle are completely laid bare for a distance of 
from 3 to 10 mm. 

With the aid of & scale, with which the length of the 
piece to be excised ia determined, the catgut sutures are 
placed in such a way that one of the needles is introduced at 
the point that hay been measured, from underneath the upper 
edge of the muscle, carried forward from the posterior to 
the anterior side and brought out below the middle of the 
muscle. The entire muscle is thus ligated and divided in 
frpnt of the sutures. Each suture has two needles, the 
second of which is used to fasten the divided muscle in 
front to the tendinous insertion or to the tendon-stump 
that has been left at the insertion. A piece may be ex- 
cised from the muscle that is to be advanced if the muscle 
has been ligated at some distance behind the tendon ; for 
it is not necessary to leave more of the muscle on the 
tendon than is required to furnish a good hold for the 
suture. As a rule, the excision of a piece of muscle is 
unnecessary. 

13. Roster's method of advancing the tendon is 

auite similar to Schwcigger*s, except that he does not 
ivide it. He thus effects a duplicature of the tendon. 

14. On the other hand, I,. Miiller recommends actual 
myectomy, like the operation of suturing tendons per- 
formed by the 8ui^;eons, but accompanied by tenotomy of 
the squinting muscle ; while Vieusse and Noyes-( Detroit), 
who were the first to practise excision of a piece of the 
tendon, do not correct the squinting muscle. Miiller 
points out that advancement of the muscle is a very im- 
perfect operation and lias no analogue in general surgery. 
He says it is impossible to tell how much tlie movable 



conjunctiva will yield to the tonic pull of the distended 
muscle during the lionra immediately succeediug the opera- 
tion, and that is \¥hy the operator always tries to get a 
much greater eftect than he ultimately wants, because he 
does not know how much of the primary eft'ect will be 
lost. He also thinks it is very important to leave the 
insertion of the tendon in the bulb intact, so as to avoid 
displacement of the tendinous insertion if the line of union 
turns out crooked ; such a dislocation is very easily pro- 
duced during the operation for advancement and may 
cause upward or downward deviation of the globe. 

The operation should be performed under anesthesia, so 
that the muscles may be relaxed. A vertical incision is 
made in the conjunctiva, 4 mm. from the cornea, and the 
mucous membrane dissected away sufficiently to leave the 
muscle fully expostid. A strabismus-hook is then placed 
underneath the mu.scle, and its lateral connection with 
Tenon's capsule divided with scissors as far back as the 
length of the piece of muscle that is to be excisetl, which 
in divergent squint may be 6 mm. in length ami equiva- 
lent to tne degree of deviation — in divergent squint, 1 to 
2 mm. greater; and in convei^ut squint, 1 ram. less. 
This length is laid off on the muscle with a pair of 
dividers, taking care to leave a piece 2 mm. in length 
attached to the sclera in front. Behind the piece that is 
to be excised a moderately heavy silk suture is introduce<l 
at the upper, and another at the lower, edge of the muscle, 
taking in about ^, and tietl with a surgical knot to prevent 
slipping. Hence, there arc two free ends at the upper 
and two at the lower eilge of the muscle ; and of each 
pair one is cut off close to the knot. The muscle is then 
divided in front of the sutures and the anterior pteoe 
amputated, all but tlie above-mentioned stump, which is 
2 mm, wide. Two corres[xinding sutures are then intro- 
duced into this stump in the same way as in the muscle ; 
and the two u]>per, and then the two lower, ones tied with 
surgical knots. Whenever the tension is found to be very 
great — when the stitches in the tendon are brought 
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together — Miiller adds an ordinary ten don- suture, after 
WSlfler, through the middle portion of the muscle. The 
conjunctiva is then closed over all by means of two 
sutures. The tendon-muscle sutures heal into the wound 
and are not removed. Both eyes must be bandaged for 
three days. 

Both operation and afler-treatment must be conducted 
according to aseptic principles in all these procedures of 
advancement, duplicature or resection ; special attention 
should be given to the sterilization of the suture material. 
But no matter how peri'ect the sterilization, a suture 
should never be passed completely through the sclera to 
the corneal margin, for aflsr a few days the operative field 
ceases to be sterile, and there is every possibility of infec- 
tion spreading along such a suture into the interior of the 
globe and doing a great deal of damage. 

A good many operators recommend general anesthesia 
in cases of advancement. In regard to this point I adhere 
to the opinion which I expressed emphatically on page 27, 
and I may add that I have performed a large number of 
advancements with nothing more than oocain anesthesia 
during the last twenty years, and do not believe that I 
have had any worse results by so doing. 

An operation for advancement is followed by a good 
deal of pain, which persists for several hours, and should 
be relieved by an injection of morphin. 

Another unpleasant feature about this operation on the 
ant^oniatic muscles is the necessity of wearing a double 
bandage for several days to insure healing. In oases of 
advancement such a bandage mu^t be worn for six to 
eight days ; in duplicature or resection a few days Iras. 

The redness and swelling which persist for some time 
after the advancement and duplicature always subside in 
the end. On the other hand, one can never be certain 
whether the sutures that have been left will become 
encysted or will be extruded after a period of weeks or 
months; an occurrence which the patient usually finds 
most unpleasant. 
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MiUler has pointed out that the onlj effect of adTancetaent is to 
ahorten the musclt; for the advanced niiisde probably groHB fast to the 
bulb, along the entire interval hetween the aide of the wound and that 
of the old insertion, and does nut unwrap itself from the glolie even in 
extreme rotation. Hence, the advanced muaele U practically inserted 
at the side of the original tendinous ioKerticm. 

l.ater, it was actuallj proved by Frohlieh that aiich is actuallv the 
case. Five weeta after advancement, to a point in front of the orisinal 
(normal) itmertiou of the csirresponding iidvanceii miiBcle; he cut down 
vertically as far as the sclera, so that that portion whjeh hod been 
advanced beyond the ori^nal insertion was completely separated from 
the rert of the muscle. Bnt the effect of the operation was in nowise 
impaired, nor did he find a free apace between the advanced terminal 
portion of the muscle and the globe. 

With ri^rtl to tile indications for the different kinds 
of operations jrerformed for tiie correctittn of strabismus, 
it may be said that tlie diver^nce of opinion is still very 
great. Opiuiona differ widely even with regard to the 
age at which they may be undertaken. As convei^nt 
squint in children occasionally disappears as they grow 
older, many operators maintain that no operation should 
be performed for the correction of this variety of strabis- 
mus before tlie fourteenth to the sixteentli year. Others 
recommend an early one in order tliat binocular vision 
may be established as soon as possible. There is no 
doubt that in cases of convergent squint iu children one 
has to be very careful not to overcorrect the error and 
cause subsequent divergent squint, which is quite apt to 
develop in cases of this Kind, especially when the tenotomy 
has been radical. Earlier than the fifth or the sixth year 
surgical aid for the correction of convei^nt strabismus is 
not to be recommended, in my opinion ; after that year 
one must lie guided by individual conditions and by the 
severity and character of the anomaly. In general it may 
be said that the older the patient, the more radical may 
be the treatment. Especially in adults with marked stra- 
bismus no satisfactory result can be hoped for without 
thorough advancement. 

In regard fo the choice of operation in any given case 
of strabismus there is a similar difference of opinion, and 
theory and practice are also at variance. Most of the 
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procedures by which the antagonist of the Hquinting miia- 
cle is correoted by advanuenient, duplicature and the like, 
and which I have not by any means exhausted in the 
above list of 14, show that the task is not an easy one 
and that its solution does not always satisfy the operator. 
This is largely because all the sutures have to be intro- 
daced in soft, yielding tissue, and cut through, more or 
less, on account of the steady pul! of the muscle. The 
firmer the anterior fixation of the suture, the more will 
the tendinous portion be endangered ; and vice versa. To 
be mo<lerately sui-e of a goiwi result, both eyes must be 
completely immobilized for six or seven days, and this 
subjection to the discomfort of a double bandage is a very 
unpleasant concomitant of the operation. As the pull 
of the muscle is weakened by adding tenotomy of the 
squinting muscle to the advancement operation, the former 
is specially to be recommended whenever a marked degree 
of strabismus is to be corrected. Simple advancement 
without tenotomy, sometimes on both sides, has been 
chiefly recommended by Landolt for convergent squint in 
youthful individuals. It is quite conceivable that in this 
way there is less danger of overcorrection, and that 
mobility is better than when tenotomy is performed. On 
the other hand, I liave seen exophthalmos develop after 
radical advancement without tenotomy of the squinting 
muscle, and the cosmetic effect was very bad. 

As regards mobility, it should always be borne in mind 
that tenotomy must be performed with due caution and 
in such a way as not to impair the mobility of the globe 
in the domain of tlie tenotomized muscle ; hence, the lat- 
eral attachments of the tendon with the capsule must not 
he injured. Too thorough correction Hhould not be 
attempted with a single operation ; it is better in cases of 
severe strabismus to distribute the effect over the two eyes. 
If the squinting persists, it is not advisable to subject the 
same muscle to a second tenotomy; in such a case one 
should always resort to advancement. 

It has also l>een objected that tenotomy is followetl by 
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protriiHion wt' the eye and, when the ititernus has been 
cut, to disfiguring retractioQ of the inner cauthus. So far 
as the last-men tioaed disfigurement is concerned, it can 
be avoided by undermining the conjunctiva, as far as the 
caruncle, before doing the tenotomy and dividing it so as 
to sepsirate its connections with the muscle, which may be 
expectt-d to retract after it has been cut. The conjunc- 
tival wound must also be carefully united after t!ie opera- 
tion. If there is staring of tlie eyeball after tenotomy, it 
is a sign that the tendon has been too freely separated. 

It IS very difGcult to know in advance how many 
operations will be required to correct a case of strabismus, 
and it is practically impossible to predict exactly what tlie 
ultimate effect will be. Tliis is dtfpendent not only upoQ 
how much of the tendon is separated from the globe, but 
even more on the strength of the antagonist and its 
ability to rotate the globe to its own side. But even with 
the most ingenious method of examination it is impossible 
to predict what the permanent strength of the antagonist 
will he, because in all these examinations it is only the 
momentary contracting power of the muscle that is tested, 
and a tenotomy or an advancement not infi'equently ia 
the end produces quite a different effect from the one that 
had been expected. 

The treatment is most successful when it is conducted 
upon the ,'^me lines as orthopedic treatment, the correction 
being kept up cautiously until a satisfactory result is 
obtained. The operator should never allow himself to be 
beguiled into making any definite statement beforehand 
about the duration of treatment and the kind and number 
of operations that will be required. 

In severe degrees of strabismus, especially in the diver- 
gent form, in wnich there is less danger of overcorrection 
or of the condition later changing to convergence, it is well 
not to separate too much of the tendon from (he globe, 
and to combine tenotomy with advancement, making the 
latter as radical as possible. In most cases of convergent, 
as well as divergent, s<]uint the ultimate effect is insufficient, 
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and the anomaly can, aa a rule, be fairly well corrected by 
means of a tenotomy on the other eye. The operative 
treatment must be combined with the proper use of lenses 
and stereoscopic exercises. 

If, af1«r tenotoiuy and adrBuceinent have been done on the eye, there 
U an\y a xlighc deviation, and it is H> be feared that a second tenotoiuy 
might produee an eicessive effect, especiallj in cases of convergent 
squint, tlie piiuiary operation may be Bupjilemenled by Verhoeff's oper- 
atiOD for lengthening the tendon, which ik only moderate in its eSect. 
In this the tendon \s lengthened, by means of incisions, without sepa- 
rating it from the globe (Fig, 100). Whether the result of thin process 
is more pemutnent tlian that produced b; pa Kial lenotnmies, which were 
formerly proposed and carried out by variims authors, will haye to be 
shown by future cijjericuce. 



While the Biibstitution of tenotomy for advancement 
would be a most welcome change, the di£Gculties in the 
way of its accomplishment, especially in children, are very 
great. In any case a tenotomy, if undertaken at all, 
should be performed in such a way as not to disturb the 
mobility of the globe. The weaker the muscle the more 
urgently is advancement indicated. For cases of paralytic 
stjuint it is the most important method. 



ENUCLBATION OF THE QLOBE. 

Complete removal of the eyeball from Tenon's capsule 
was first proposed by Bonnet, of Lyons, in 1841. It is 
based tm his anatomic studies of the connective-tissue 
capsule of the eye, for which reason Tenon's capsule is also 
known as Bonnet's capsule. 

When the eyeball is removed along witli some of the 
appendages (as, for example, in the c^se of a tumor of the 
globe that has ruptured externally), the operation is called 
extirpation of the globe. When it is still more compre- 
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hensive and affrats the entire orbit, it is known a.^* exenter- 
ation of the orbit. 

In cases in which the eyeball is greatly inHumed or 
adherent to its surronndings as a result nf fornicr inHam- 
mation or of subconjunctival injections of biehlorid, the 
preliminary treatment for enucleation includes whatever is 
necessary as a preparation for general anesthesia. (For the 
treatment in other cases the reader ia.refrrred to page 30.) 

The instruments necessary for the operation will be found 
under Figs. 101-105, If Arlt's operation is selected, 
the strabismus-hook (Fig, 103) is not nece.ssary ; while, 
on the other hand, a heavy, straight pair of scissors, like 
that shown in Fig. 108, is required. Deamarres' retrat'tore, 
as siiowu on Plate 9, are specially recommended to li^n- 
ners, l>ecause an inexi>ericneed operator is in great danger 
of cutting the lids in tliis operation ; but specula like those 
shown in Figs. 14 and 33 can also be used. 

Before beginning, especially if a general anesthetic has 
been given, the operator must carefully notice once more 
which eye is to be enucleated, to guard against the accident 
of removing the wrong one, which lias happened more 
than once. The mistake is specially apt to happen when 
the eyes present the same external appearance, as when 
both are normal so far as external appearances go, or 
equally inflamed, as, flir example, in sympathetic disease. 
Sometimes the mistake is due to the fact that the operator 
takes hia position at the jiatieiit 's head. Beginners oug^t to 
make it a rule to have the sound eye covered fur sometime 
before the opei-ation with an occlusive bandage. [A mark 
with an anilin pencil sliould be made on the brow, over 
the eye to be removed. — Ed.] 
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It is hardly iicctMsary to aay that the parts around the 
eye and the conjuuctival sae muat first be cleansed and 
the iDstniments Doiled. It ia not necessary to cut oti" the 
eyelashes or shave the eyebrow. 

If the operation is performed under local anesthesia, a 
strabismus-hook for finding the muscle tendons should be 
used, the operator proceeding as follows : In enucleation 
of the right eye he takes up his pisition on the right side 
of the patient, who lies on the operating table ; in case of 
a left enucleation he stands at the patient's head. 

If the eye is enlarged from the presence of a staphyloma 
or buphtbalmos, the external canthus is laid wide open with 
a pair of straight scissors {Fig. 108) ; the blunt blade of 
which is inserted under the outer eomuii^ure, which is 
then divided with one or two snips of the scissors. 

With a pair of curved strabismus-scissors (Fig. 102) 
the ojierator then divides the cornea and, close to it, the 
conjunctiva, picking np the latter with a straight conjunc- 
tival forceps (Fig. 101) and slightly stretohing it, so that 
it retracts ; it is then divided and undermined. The 
undermining is then continued around the entire eyeball 
beyond the insertion of the muscles j when there are many 
old adliesions, this as well as the separation of the tendons 
is often a somewhat troublesome procedure. The four 
straight ocular muscles are then divided in the same way 
as in the operation for strabismus, each tendon being pickeg. g 
up with the hook. In this way the quadruple tenotonjit 1 
can be performed without inflicting mucli damage and witlw^l 
out giving pain by pulling and twisting the globe. It'- 
is best to begin with the external rectus, then, after the 
capsule has thus been opened, the superior is attacked wiUi . 
scissors and hook; next the inferior, and, finally, the 
internus, are separated from the globe, the latter l>eing 
divide<l behind the hook — not between the hook and the 
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sclera — in ortler to leave a Hinnewhat longer stump {-3 to 
4 mm.) by wliiuli to bold and altduct the eyeball. For 
the latter purpose tbe heavy fixation-forceps shown in 
Fig. 104 is used, and at this point of the operation the 
surgeon takes up the heavy, curved scissors {Fig, 105), 
the better and more surely to perform the last act of tbe 
operation. With the globe in extreme outward rotation, 
the surrounding tissues are carefully dissected away with 
the scissors, and the optic nerve is found by palpating 
carefully with tbe closed scissors. It is very important to 
see that tbe globe is accurately rotated outward — that is, 
brought into a position of simple abduction without either 
elevation or depre^ion (Plate 9), and if this has been care- 
fully attend to the optic nerve is found without any trouble. 
The operator then opens the scissors so that tbe nerve slips 
between tbe two blades, and cutis it off short at the globe 
with one snip. The eyeball at once advances, the two 
obliqne niusclea are divided, and the mass is gradually 
removed from the orbit. 

In cases of enudeation for glioma of the retina as long 
a stump as possible is left in dividing the -optic nerve — 
that ia, the scissors are carried away from the globe and 
the optic nerve divided farther back. 

Wnen the operation is performed under general anes- 
thesia, it ia not so necessary to avoid pressure and traction 
on tlie globe, and Arlt's method may be recommended on 
at-count of its simplicity. When the globe is lield fast by 
dense adhesions, however, the operation is somewhat more 
difficult ; it is not to be recommended when the globe is 
soft. If tbe operat^jr, as is usually the case, handles the 
scissors with tlie right hand, he should stand to the right 
of tbe patient. In enucleating the right eye he divides 
the optic nerve from the nasal side, as shown in Plate 9 ; 
and in the case of the left eye, from tlie temporal side. 
In the latter case the globe is, of course, rotated toward 
the nasal side. With a heavy, straight fixation -forceps 
(Fig. 104) the operator then seizes the conjunctiva near 
the corneal margin, in front of the internus, on the right 
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sidi', and in front of the abdiicens ou the left ; makes a 
vertical incision with the heavy straight scissors ; pro- 
longs the cut through the cornea, first downward and 
then upward along the cornea, as far as the opposite 
Imrder ; aeizea the internus with the forceps in the same 
way as the tendon is seized in Arlt's method of tenotomy 
(in the ease of the left eye the externiis) ; and divides the 
tendon as in a strabismus operation, except that the divi- 
sion is made farther back, so as to leave a Btump of tendon 
for the further manipulation of the globe. From this 
point the blunt blade of the same (straight) scissors, with 
the edge directed forward — that is, held flat and close to 
the sclera, is carried to a point behind the insertion of the 
inferior, where the tendon of that muscle is divided close 
to the bulb ; after which the superior is divided in the 
same way. The globe is then rotated to the left side, and 
the oblique muscles, and iinally the externus or internus, 
are divided with the same scissors, close to the globe. 
When, owing to great enlargemeut of the eye — especially 
posterior enlargement — or to a relatively deep position 
of a high nasal bridge, the optic nerve is not so accessible, 
a pair of cur\'od seisstirs (Fig. 105) should be used. The 
same instrument should be selected in cases of glioma of 
the retina in which the optic nerve must be divided 
farther back than 1 to 2 mm. behind the sclera. 

Landolt designed two kinds of scissors, curved both on 
the flat and over the edge, one bi the right and one to the 
left, which can be readily introduced underneath the 
tendons. Landolt operates in the same way as Arlt, but 
always separates the externus first and then the inferior 
oblique, after which he always divides the optic nerve 
from the temporal side. 

In arteriosclerotic individuals the hemorrliage during 
and after the operation may be quite severe, but it never 
requires ligation of the vessels. In most cases it is well, 
afler thoroughly washing out the wound with cold bJ- 
chlorid solution, 1 : 5000, to lay cotton plentifully on the 
cavity when the dressing is applied, for the purpose of 
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com press ion. If this fails to arrest tlie hemorrhage, the 
cavity must l>f packed with cotbm, iodotbrm gauze, or 
even gauze ^titrated with adrenuliii. Sometimes all that 
is necessary is to turn out the large clot that forms after 
the operation, after which the hemorrhage usually ceases. 

Some operators termiuate the procedure by closing the 
conjunctiva with a tobacco-pouch suture, or they may 
unite the upper edge of the bulbar conjunctiva with the 
lower, or attach each muscle individually to the con- 
junctiva, so as to get a more movable stump, I have had 
no personal experience with these different inethoda. I 
have always seen the cases end in normal recovery within 
six to seven days even without a tobaccfj-pouch suture, 
and only in very rare cases have I seen a mass of granu- 
lations result. 

In fact, the tendency to healing in enucleation is very 
great, abnormal healing being quite rare. The patient is 
usually in a condition to be dischai^d in six or seven 
days. 

Incising or puncturing the globe during the operation 
is an error in technic which must lie specially guarded 

rinst. To avoid puncture one should dispense with 
rp scissors. The accident of incising the globe, which 
usually occurs as the optic nerve is divided, is to be feared 
particularly in eyes that have become soft from cyclitis or 
injury, and have lost part of their contents. Hence it is 
well in such a case to till np the eve before the operation 
by injecting cocain (see p. 15). Large traumatic wounds 
should, if possible, lie allowed to close up partially before 
enucleation in order to increase the chances of successful 
Operation, because pressure on the globe must be scrupu- 
lously avoided. 

The result may be a failure if the operator, before 
dividing the optic nerve, fails to rotate the globe properly 
— that is, fails to keep it in the plane which passes through 
the internal rectus, external rectus, and the insertion of 
the optic nerve. The latter is thereby displaced either 
upward or downward] and the scissors, failing to find the 



opdc nerve, out alongside and usually produce a lar^ 
hemorrhage, which will make an inexperienced surgeon 
lose hiB head. Under such cireumstauces it is best to 
withdraw the scissors, let go of the globe altogether, then 
take a fresh hold and rotate it correctly, when the nerve 
may again be attacked with the scissors. The introduction 
of a retractor behind the globe, to displace it forward, 
sometimes proves dangerous, and is not to be recom- 
mended, because, although one is lees likely to miss the 
optic nerve, it is thereby subjected to undue tension. 
Spoon-shaped instruments have also been constructed 
which are to be pushed behind the globe to facilitate the 
division of the optic nerve ; but these instruments can be 
dispensed with. 

If the outer commissure has not been divided, the globe 
may fail to emer^ from the orbit even if the optic nerve 
has been properly cut, because the eyeball is too large or 
the palpebral fissure too small. In such a case the com- 
missure must be split secondarily. 

The indications for the operation are : 

1. Malignant tumors, 

2. Injuries in which enucleation becomes necessary, 
either primarily, on account of the great destruction of 
the globe ; or, secondarily, because of failure to heal and 
the danger of sympathetic disease of the other eye. The 
latter is particularly apt to develop from retracted scars in 
the ciliary region (also postoperative scars), contracted 
globes with sensitiveness to pressure, and slowly progress- 
ing post^traumatic or postoperative cyclitis. 

3. Uncontrollable pain in blind eyes, especially from 
glaucoma, either primary or secondary. 

4. Staphylomatoua degeneration of the eye. 

5. Opmions differ in regard to panophthalmia and acute 
purulent inflammation of the interior of the eye, as death 
from meningitis was formerly observed after enucleating 
in cases of this kind. Many authorities to this day regard 
the presence of sncli inflammatory conditions as a contra- 
indication, although the number of those who considerthe 
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operation justifiable is iucreasing. Personally, I have 
always regarded both mere intra-ocular suppuration and 
panophthalmia — that is, the extension of the inflammation 
to the tissues around the globe with protrusion, etc., as 
indications for enucleation, and have operated on a number 
of-casea of that kind witliout any t»ad results.' Even in 
these cases recovery is usually smooth and remarkably 
prompt. The operation is a blessing to these unfortunate 
patients, because it not only shortens their suff'eruigs, but 
to a great extent, also, their disability. The fet^t that I 
have observed uninterrupted recovery occur in many casea 
of the severest panophthalmia with protrusion, immobility 
of the globe, and marked edema of the mlpebral conjunc- 
tiva is explained in part by the modern treatment of 
wounds ; but it is, no doubt, due in part to tlie fact that 
microbes capable of proilucing inflammation (in these cases 
tbey were usually bacilli) had settled, or, at least, were 
demoustrated, only in a small portion of the interior of 
the eyeball, as has been proved by a number of micro- 
scopic examinations. The frightful inflammation to which 
they give rise and which spreads into the orbit was to be 
attributed solely to the spread of their toxins. Similar 
conditions may be present in many cases of this kind ; 
and in this connection the observation made by Silber- 
schmidt — that certain l)acilli belonging to the group of 
the hay bacilli are responsible for some cases of panoph- 
thalmia — can only be demonstrated in the globe for a 
short time (they evidently die), although the inflammation 
does not subside at once. 

As regards the antiseptic precautions necessary in these 
cases, one should, almve all, guard against incising or 
puncturing the globe, and, if there is a lai^ wound that 
has united, care must he exercised not to reopen it. 
Tliorough flushing of the cavity, with a bichlorid solution 
of 1 : 1000, while the wound is held wide open with the 
lid specula is also indicated. In these cases a few disks 

' Dr. C. Riuer has reported 53 cases from the years ISHti to 1900 
{Korrapondt^ibhU f. Sdiweuxr Aerste, 1901, p. 577.)* 



of ifKloforni and a little iodoform gauze should also be 
placed ill the wound, and in cases of intense panophthal- 
mia, drainage should be provided by means of a Kmall 
rubber tube or a strip of iodoform gauze inserted between 
the lids and brought out at the outer or inutr cranthus. 
The lids are also to be coveretl with iodoform gauze, and 
the patient, in order to facilitate the escape of the wcre- 
tions from the orbit, should lie on the side on which the 
drainage tube or gauze strip emerges. 

It is needless to say that in all casea of purulent inflam- 
mation tobacco-puueh sutures and other kinds of sutures 
of the conjunctiva should be avoided. In my opinion 
these methods of suturing are in themselves bad sui^ery 
and, except in wounds in which the asepsis is perfect, un- 
justifiable. 

[It is evident that suppuration within the globe should 
not be permitted to continue without interference, and the 
surgeon must decide between enucleation and eviscer- 
ation. Altliough the risk of meningitia or of a fatal 
termination from any cause after enucleation for any 
patliolc^c process within the globe is exceedingly rare — 
being about 1 in 1600 operations — it must be remembered 
that in the majority of cases the lethal issue has occurred 
when the pathologic condition of the eyeball at the time 
of the enucleation was one of partial or complete suppu- 
ration. Now, while it was not always possible to connect 
the meningitis directly with the ojienition, in some instances 
this connection was definitely estjiblished ; hence the claims 
of evisceration must be considered. See a paper by the 
editiir on " The Comparative Value of Enucleation and 
the Operations which have been Substituted for it.— 
XIII. International Congress of Medicine, Paris, 1900. 
Section on Ophthalmolofty. — Ed.] 

Other operations have been suggesteii in the place of 
enucleation, the latter leaving a bad deformity. 

1. Besectioil of the optic nenre {Nfitreelomia Optieoriliarit) was jk 
silggeslerl by Schweigger, tu lake iLe plaoe ai simple division of tto ■ 
optic nerve, which bad l)eeD u^ befuie hie time. He recommended I 
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and adopted the following pmcedure: An incision is made in lie con- 
junttivu and Tenon'a capsule, 3 mm. beMnd tlie inHcrtlon of the right 
intecnus; ibe miucle \a exposed, and a blnnl Btrabiamus-hook (nut 
guanled) curved on the flat, and then another, are introduced undei^ 
neath the uuscle. As the two hooks are drawn in opposite directions, 
one of them catches on tbe angle at ibe insertion and rotates the eje 
outward, while tbe other draws the muHcle np out of the orbit. Under- 
ueath the second hook a needle, tbi-eaded with catgut, ia tiatised through 
miiKcle and conjunotiva, reinseried close tolbe point of exit, and brought 
back again through conjuncliva andmuacle. The muscle is thendiyided 
5 mm. behind the insertion, and the suture is tied. A second amilar 
KUture is introduced through tbe tendon and conjunctiva and lied at the 
anterior extremity of the muscle. Tbe wound la then enlargied in the 
direction of the superior and inferior recti, a small, shani double hook 
(Fig. 72) is inserted into tbe sclera as far back ns poisible, and the eye 
b drawn forward and outward. A pair of Sat scisaors are then intro- 
duced along the globe imtil the orbit is reached, tbe optic nerve is 
Bought for and divided aa near aa possible to the optic foramen. With 
tbe aid of ibe double hook the posterior portion of the peripherv of 
the e;e is rolled forward, and the tendon stump adherent to the globe 
is cut off close to the scleral iosertioQ ; finally the eye ia rephiced and 
the wound is closed with the sutures that have been introduced at the 
beginning of the operation. Asa last step the palpebral margin is also 
closed with a few silk sutures. Three sutures are quite enough to con- 
trol the bleeding and exopbtlialmoa; but if this jirecaution is neglected 
the hemorrhage may prove moet unpleasant After about four days 
this danger is obviated and the sutiin», which by lliat time have usually 
cut through the sldn of the upper and the lower lid, are removed. 

de Wecker simplifies tbe operation of resection by confining it to 
the ojitie nerve, from which he excises merely a stition from 5 to 6 
mm. va length. He also devised a hook for seiaing the optic nerve, and 
a pair of scissora with which the nerve can be compressed after it has 
been divided; in that way he claims to dimintBh tbe liemorrhage. 

Resection, which I have, so far 
suitable for it<iilate<i cases in which o 
accompanied by blindness, as, for el __ _ 

tion. But tbe nicthixi is not a sure preventive of fympothelic ophthal- 
mia, for the ilistsiHV has been known to occur even after resection had 
been performed. 

2. Exenteration or evisceration of the globe is another operation 
that liaa been recommended as a nubelitute for enucleation, and is quite 
frequently performed. The object is lo remove tbe entire contents of 
the globe through a circular incision in tbe sclera behind the cornea, 
after which the sclera is closed in front. It is claimed that in this way 
a larger and more movable stump is obtained, affording a better hold and 
greater mobility for the ardficial eye. Alfr. Grafe and Bunge proceed 
as follows: 

After thoroughly disinfecting the operative field, the sclera is divided 
by a circular incision immediately behind the cornea, the operator seiz- 
ing the palpebral conjunctiva close to the corneal margin lo his right 
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n Taithtr bai^k, but in tlie xaiiie inendian. 
tlie an leriur forceps, the Hclem is tlwD 
wilh a bruad K«il])el, until the dark 
u d. With Btraight ncisiorB, the blades 
n must be blunt at Ihe puintu (SteTemt' 
ultable), the incision is then enlarged, 
I h UiH two rorcepfi, one blade of the hcIb- 
be ween tlie ciliaiy body and the sctenu 
's the Iho forceps lake a new hold on tbe 
A^r tbe inciition has thus been enlarged 
GO nea, Ihe mue thing ia done uruund the 
oHe to the corneal luai'gin. By means 
n enla of the ^lobe is then reivioved, if 
veh piece. After tbe cavity of the scleral 
ust by scraping with Kciasora and forceps, 
aa been washed out with a disiufectant, llie 
1 the scleral cavity is brought together with 3 to 5 suLures, 
wnich include the conjunctiva, tbe wound being then cloned in a bori- 
lonlal direction ; or a tobncco-pouch suture may he introduced. 

Tbe after-treatment in (his operation is much more distret«ing lo the 
patient iban in the case of enucleation. 

The other eye should also be bandaged for from two to four da^ 
Severe ciliary pain often develops and haH to be relieved with moq>hin. 
The Botnres are removed on the fifth day, In from eight to ten days, 
if everything goes well, recovery is complete. Possible complications 
arc orbital cellulitis, intense unilatemi headache, and sli^itit febrile 
moveinents. Oceaaionally the operation needs to be followed by a sec- 
ondary enucleation. If the scleral cavity fills with bloiKt and granular 
tion grow in it afterward, the resulting stump may be primarily quite 
small, not much brger than after enucleation. Sometimes tbe stump 
becomes small secondarily because sluinking continues for months ana 
even years, so that the result is not worth the trouble and distress to the 
patienL 

This condderation RUggealed the attempt to cause a spherical body 
of glass (Mules), celluloid (^ng), silver (Kuhnt), etc. [gold-plated 
balls are very satisfactory — Eik], to heal into the scleral capsule. Tbe 
same thing was done by Frnet and Lang after enucleation, with the 
object of gelling the foundation for the artiQcial eye to heal into 
Tenon's C8|isule. Cnfortonalely, these ballsof glass and other materials 
are usually extruded after a time. 

Exenteration is not a suitable procedure in cases of malignant tumor, 
because one can never be sure that the inside of tbe sclera has not been 
attacked. In cases of purulent inflamniation, also, I do not believe Uiat 
the procedure is sufficiently radical to insure perfect removal of all the 
elements that are responsible for tbe infiammation. In fact, I considffl 
that this operation is bad surgery, because it leaves a cavity^ wilh rigid 
walls, with a possibility of noxious material being retained in it. Kobust 
us the sclera is, it nevertheless consists of living tissue, and it has been 
shown by microscopic investigations (S. Ruge) that it is very difficult 
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to render Ibe inside of the scleral cup absolutely free from cells or 
microbea. Il is, therefore, doubtful whether exenteration affords suffi- 
cient protection against sympathetic disease. 

[Professor Haab's statement that the artificial vitreouB 
(glass or gold globes) used in Mules' operation " are usually 
extruded after a time" would not seem to be entirely sub- 
stantiated by statistical information. In 1900, before the 
Thirteenth luternational Congress of Ophthalmology, the 
editor read a paper in which 317 operations of tliia char- 
acter were analyzed, and in only 17 per cent, was there 
escape of the artificial vitreous. In more carefully per- 
formed series of similar operations this percentage is re- 
duced to 8. The operation should be performed as fol- 
lows ; 

After general anesthesia a stop speculum is introduced, 
and the conjuuctiva dissected from the corneoscleral at- 
tachment, in all directions to the equator of the ball, 
without disturbing tlie muscles. The cornea and 1 mm, 
of the scleral margin are removed in the manner described 
under Evisceration. Next, the contents of the globe are 
emptie<l by any convenient method, a small evisceration 
scoop being a satisfactory instrument. Great care must 
be taken to remove the entire contents, leaving a perfectly 
clean, white sclera. Hemorrhage is controlled by packing 
the scleral cavity with sterilized gauze, and by frequently 
irrigating it with a tepid solution of bichlorid of mercury, 
1 ; 5000. A glass or gold sphere of such size that it may 
be introduced within the scleral cup without difficulty is 
selected, its introduction being facilitated by splitting the 
sclera vertically for about 4 mm. at the upper and lower 
mai^ins of the opening. The introduction of the glass 
sphere is further facilitated by the use of an instrument 
specially devised by Mules for this purpose. The con- 
cluding steps of the operation consist in stitching the 
sclera vertically, the conjunctiva horizontally, and apply- 
ing a full antiseptic dressing. The greatest care should 
be exercised to secure absolute asepsis during the opera- 
tion and at the subsequent dressings. The patienS. W 
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he confined to bed fi>r at least four or five days. Con- 
siderable reaction and unrked chemu^is of the conjunctiva 
may follow. This may be controlled by the continuous 
application of cold, and probably be avoided by not re- 
moving the bandage for forty-eight or even seventy-two 
hours. Mules recommends that the sutures should be of 
catgut ; the editor prefers silk sutures. 

Implantation of an artificial globe in Tenon's capsule 
after removal of the eyeball is performed as follows : 

Tlie eyeball is enucleated in the ordinary manner, and, 
after all bleeding has been checked, a gold or glass 
sphere is inserted within Tenon's capsule. The capsule 
and conjunctiva are next suturetl over the artificial globe 
with silk, the tendons of the ocular muscles having pre- 
viously been secured by one of the methods described 
under Enucleation. The subsequent treatment is the same 
as that suited to Mules' operation. — Ed.] 

Artlllclal Glass Eyes. 

The improvement in artificial eyes, which was stimu- 
lated a few years ago by Snellen, has greatly diminished 
the importance of the two operations that are performed 
instead of enucleation, and they are therefore even less 
justifiable than they were formerly. The artificial eye 
which had been used until that time consisted of a com- 
paratively thin glass shell, and was originally intended 
only to be worn over a more or less phthisical globe. 
Snellen then inducefl the firm of Mtiller Sohne, in Wies- 
baden, to manufacture eyes consistuig of a double shell, 
which possess the advantage that they fill out the orbital 
cavity more completely and have smoother edges. After 
much trouble the firm succeeded in turning out artificial 
eyes of the proper form and workmanship, which they call 
" reform -eyes." One of the great advantages is that they 
prevent the collapse of the upper lid, which occurs when 
the old form of artificial eyes is worn, and spoils the ex- 
pression. Snellen is quite right in saying that it is more 
important that an artificial eye should fill the orbital 
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«ivity compktely than that it should have a wide range 
of movement. A great many people hardly rotate their 
eyes at all and get along by moving the head. In any 
case it is better to advise the patient who is forced to wear 
an artificial eye to move his head instead of his eyes. 
The following rules should be observed : It should be 
impressed uiion the patient to get a new glass eye at in- 
tervals of eighteen months to two years, because the glass 
becomes rough and may prixluce irritation and a discharge 
of mucus, followeti by cicatrization and shrinking of the 
cavity, which ultimately contracts to sucli a degree that it 
becomes difBcult or even impossible to wear the artificial 
eye. This is particularly apt to happen with the old style 
with narrow edges, Abnwion and cicatrization may also 
occur if one has made the mistake of wearing one too 
lai^ in order to make sure of completely tilling the 
cavity. One should never order an artificial eye so large 
tJiat the lids can not completely close over it. 

In the case of plithisis of the eyeball, the patient should 
not be allowed to use an artificial eye unless it is perfectly 
comfortable. 

A glass eye should be removed at night In order to 
prevent it from getting rough. It should not l)e placed 
in water, but merely cleansed and then laid away dry, 
The patients soon learn how to insert it : first under the 
upper, and then under the lower lid. Removal is best 
accomplished by means of a, glass-headed pin ; this is in- 
serte<l imder the lower edge of the artificial eye, which is 
then drawn forwanl. 

OPERATIONS ON THE ORBIT. 

Opening an abscess in the anierior portion of the orbit 
is a comparatively simple operation, as the abscess usually 
starts in the bone or the periosteum of the orbit or in the 
adjoining Ixmy cavities. A broad incision is made as 
close to the bone as possible, taking care, above all, not to 
injure the levator palpebrBe superioris. 
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Wlion the pus is iu a deeper situation, as when it has 
its origin iu one of the accessory sinuses of the orbit, par- 
ticularly the ethmoidal and spheuoidal cells, a .so-c^e<) 
orhital phlegmon ofien results. This is a dangerous and 
often a violent inflammatory process, which not only soon 
destroys the optic nerve aiid the patient's eyesight^ bnt 
may also threaten his life. Immediate operative relief is 
imperative. Free drainage must be provided for the 
inflanimat*iry products (edema, pus, etc.) contained in the 
orbit, in order to rescue the tissues from compression and 
intoxication. For this purpose a lai^ incision is made at 
that portion of the orbital mni^in opposite which the 
greatest degree of inflammation and swelling is discovered 
in the depths of the tissues — that is, for example, above 
and to the nasal side when the protruding globe ia dis- 
placed downward into the temporal side. 

The patient is anesthetized and a curved incision, 4 to 
5 cm, in length, is made directly over the orbital edge, 
dividing the periosteum. The latter is then separated 
from the bijne with an elevator (Fig. 112) to a depth of 3 
to 4 cm. By keeping between the bone and the perios- 
teum all danger of wounding the levator, the trochlear 
nerve, or the lacrimal glanil is avoided. Separation of 
the periosteum is often followed by a flow of pus from 
below, or, if not, the wound is held open with hooks and 
the periosteum is incise<l in the depths of the orbit when 
pus is suspected. By cutting from behind forward it is not 
diflScult to avoid the eye muscles. Even if no pus is 
found, but only inflammatory edema, the incision does 
good and is absolutely requiro3 to preserve the int^rity 
of the optic nerve. Afterward iodoform gauze or a 
drainage tube is introduced as far as possible into the 
wound to facilitate the escape of the secretions. At the 
same time, the diseased accessory cavity which contains 
the source of the process must be subjected to vigorous 
treatment. 
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THE REMOVAL OF TUMORS FROM THE ORBIT. 

Tumors in the anterior portion of the orbit can usually 
be removed without much diilieulty by a curved incision 
running jiarallel to the orbital margin, or they may be 
peeled out or dissected out by going in through the con- 
junctiva. Among such are cysts, which are fairly common 
(see Alias of External Diseases of the Eye, PI. 12, Fig. c). 
The operator must be careful to remove eveir portion of 
thecyst,and this is not always an easy matter, because they 
may extend far into the depths of the tissue. It will be 
easier to remove the posterior portion without injuring the 
globe and without leaving anything behind if the cyst is 
first incised at some convenient point on the anterior wall, 
and part of the contents evacuated; the small incision 
must, however, be closed with a ligature, so that the poste- 
rior wall may still retain some of its rigidity. 

Non -encapsulated angiomata in the anterior portion of 
the orbit and often extending into the lids are usually 
congenital and of slow growth. These tumors, according 
to Knapp, may be beat extirpated by inserting the horn 
handle of an ordinarj' lid speculum (Fig. 17) into the 
conjunctival sac underneath the lid in order to avoid a 
profuse hemorrhage into the operative field. The inBtru- 
uent is pushed back under the tumor as far as the wall of 
the orbit, and the flow of blood to the angioma is thus con- 
trolled by pressure. The tumor is turned out through the 
skin, avoiding the levator palpebrarum if the tumor 
occupies the upper lid. Small remnants that have ex- 
tended to the skin of the lids or as far as tlie palpebral 
margin, or even to the back of the posterior surface of the 
lid, may be left behind ; according to Knapp, they disappear 
after the main tumor has been removed. 

For the removal of small palpebral angiomata the lid- 
clamps designed by Knapp, Desmarres or Snellen (Figs. 
120, 122, 124) are extremely useful. With this instru- 
ment the operation practically becomes bloodless. 

Retrobulbar angiomata and cavernomata are extirpated 
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FlOB, 1D6~1I2.— Instnimeala far Eranleln'a operadon (lialf-oia); 
Fio. 106.— Si»lpel. 

Fio. 107. — SUrnt curvcii Bciswire. after Cooper. 
Fia. 108. — Heavy steiigbt Bciseors witli pruWcUil poiata. 
FiQ. 109.— Foretps. 
FiGB. 110, 111— Teiiftcula. 
Fla. lia.— Elevator. 

in the fame way as other retrobulbar tumors ; tlie method 
will be discussed latt^'r. 

Whenever the whole or the greater part of a tumor 
spread.^ out behind the globe, a moi-e radical operation is 
required for its removal. Up to the time wlicn Knapp 
(1874), and especially Kronlein (1889), described their 
methods of operation, retrobulbar tumors, with few excep- 
tions, were treated by enucleation of the globe. 

If the globe lias been displaced far forward by a tumor 
situated at the back of the orbit and frequently U-ginning 
in the optic nerve, especially a myxofiarconia or fibrosar- 
coma, it may be jioasible, on account (if the anterior dis- 
plac«>raeut, to remove it from in front without sacri&ciDg 
the globe, after Knapp's method ; but the limited amount 
of room and the inaccessibility of the tumor are distinct 
disadvantages which increase with the size of the tumor 
and the number of adhesions to the surrounding tissue. 
Kronlein's o[ieration permits much easier access to the 
operative field. 

In Knapp and Lagrange's operation for the removal of 
retrobulbar tumors without .lacrificiug the glolw, a method 
which is best adapted for t!ie optic nerve, access is gain«d 
to the retrobulltar space through a large conjunctival 
incision, either from the nasal or from the tem]x>ral side, 
depending on the position of the tumor. If necessary 
tiie externuH or intcrnus, and sometimes a second muscle, 
is divided after huvirtg l>et'u secure<l with a suture, wbioh 
is aftierward used to unite the two divided ends. By this 
method the globe can l>e drawn farther to one side, and 
better access is obtained to the deeper portions, so that the 
tissues can be dissected out witii the finger or the holloT 
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Kius. 113-116.— InstrunientB for Erdaleio's opeistion (lulf-«ie>j|l 
FiQ, 113. — Spatula for ketjiiug back orbital cougestloa. 
Fia. in.— Chisel. 
Fig. 115.— Mallet. 
Flo. 116,— Electric circular saw. 



probe until the tumor ia reached. At thu^ point a ligature 
may be passed around the posterior portion of the optic 
nerve with an aneurism-neetilt) and the structure tied off; 
the nerve is then divided an close as possible to the optic 
foranien, and the tumor turned out after the globe nas 
been turned completely around. Next the optic nerve ia 
cut off close to the globe ; the latter is replaced ; and the 
muscles and conjunctiva are reunited by sutures. If pro- 
fuse hemorrhage from the deeper tissues takes place, an 
attempt may be made to control the exophthalmos by 
closing the palpebral fissure. 

It is evident that under certain circumstances it may be 
difBcult with this method to remove all the posterior 
portion of a tumor and leave a clean surfiice. Fortunately, 
primary tumors of the optic nerve are often benign myxo- 
saroomata, which represent the majority of all optic-nerve 
tumors ; and, although the posterior portion of such a 
tumor may remain in the optic canal, it will not proliferate 
(Salzmann). In the case of sarcoma and endothelioma 
complete extirpation is unavoidable. 



Kronleln's Operation. 



This represents a distinct advance in orbital surgery. 
It possesses the immense advantage that the npcnitive fielil, 
the retrobulbar space, is much more freely exposed, so that 
the surgeon can see wliat he is doing, and is therefore able 
to operate without doing srv much harm. The instrument 
which my colleague, Kronlein, uses for this operation and 
whii^h I obtained from him for the artist's use (and I wish 
to mention here that I am alsi) indebted to his kindly help 
for the authentic illuslrationa on Plates 10 and 1 1 as well 
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Opening of the orbit attei KrimlKin. The skin-miisrle-bonB fl 
been TeSectcd fonrsTd and elioivg a largt pi>rCi<in nf the jieriurhita. The 
latter is then iiii^ised from behind furirard, pruducing the pii;ture ahown 
on the next Plato. 

as for Fig. 117), arc illustrated in Figs. 106-116. Axen- 
fcld has devised for tliis operation special blunt liouks and 
bolder? or retractors, in tlie form of round plates attached 
to an an^ulated handle, for holding the orbital tissues 
apart. (This may be obtained from Windier, in Berlin.) 




Independently <if Wagner, who suggested in 1886 that 
it might be advisable under certain circumstance, espe- 
cially for tlie removal of foreign bodies, to make a. tem- 
porary resection of a wedge-shaped piece of the orbital 
edge, Kronlein, in the same year, performed hia first 
operation of this kind, after he had tried it on a cadaver 
and had de\'eloped a definite plan of operation. 
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Technic. — The operation is performed under a 
tLeriia. The eyebrows and bair having been shaved from J 
the entire temporal iwioD, an aesistant rotates the patient's 1 
head slightly toward the sound side, and the operator ] 
takes his position at the patient's head or to one ^ide, J 
under lateral illumination. The first step of the opera- j 
tion consists in dividing the soft parts with a curved inci- 
sion, as shown in Fig. 117. The incision begins aljove, i 
at the point where the linea .semieircularis of the frontal I 
bone, which is readily felt, intersects a liorlzontal line J 
running 1 cm, above and parallel to tlie supra-orbital I 
mai^iu, and is carried downward in a gentle curve along i 
the temporal edge of the orbit to the level of the upper ed^ 1 
of the zygoma, where it makes a bend backward and enofl I 
at the center of the zygoma. The center of the curved * 
incision bisects a horizontal line which connects the outer 
canthua with the outer orbital margin. In this interme- 
diate portion the incision should be carried down to the 
opening, while at the upper and lower portions of the orbit 
the knife should divide only the skin, fascia, and muscular 
layer. The length of this incision in adidts should be 
fnim 6 to 7 cm., and in children two to seven years old 
about 4 cm. It is important not to make the incision too 
small and to make it exactly as described above. Above 
all it should not be near the temporal side, but slightly to 
the nasal side of the temporal margin, in order that the 
latter may remain well covered by its soft parts. 

At the central portion of the skin incision, where it is 
carried down to the bone, a sharply bent elevator (Fig. 
112) is introduced, and the periorbita is separated as a 
whole from the external orbital wall upwam to a point 
about 1 cm. above the zygora at i co-frontal suture, down- 
ward to the anterior orbital fissure, while the depth should 
carry it well behind the zygomatico-sphenoidal suture. 
The point of the elevator is then carried vertically down- 
ward as far as the anterior orbital fissure, in order to 
determine the point where the open incisions pi-oseutly to 
be made are to converge. The elevator should not be 
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Plate II. 

Opening the orbit after Kr5nlein. After the periorbita has been 
divided, the deeper tissues are dissected out so as to bring the posterior 
portion of the globe and the optic nerve clearly into view. The large 
wedge of bone that has been chiselled out is also distinctly recognizable 
from its orbital side as far as its apex. 



introduced into the fissure with too much force, so as not 
to injure the infra-orbital nerve. 

The bone incisions (see Fig. 117), which are now in 
order, must mobilize the piece of bone which is to be tem- 
porarily removed, consisting of a wedge, the base of 
which is formed by the outer orbital margin, zygomatic 
processes, frontal bone, and frontal processes of the 
zygoma, while the apex lies behind the anterior extremity 
of the anterior orbital fissure. The soft parts having 
been pushed to one side, and the periosteum divided doNvn 
to the bone in the line of the bone incision, the zygomatic 
process of the frontal bone is cut through transversely 
with the chisel above the zygomatico-frontal suture, which 
is readily felt, or \vith an electric circular saw (Fig. 116). 
Thiisbone incision must not be placed too high, to avi>id open- 
ing the cranial cavity. Beginning at this horizontal upper 
incision the bone is divided with a sharp chisi^l (in order 
not to splinter the bone) in a straight line running 
obliquely through the lateral wall of the orbit to the ek^ 
vator, which is fixed in the anterior orbital Hssiirt^ — /. <*., 
to a point 1 cm. iK^hind the anterior extremity of the fis- 
sure ; at the same time the orbital contents are j^t^ntlv 
presseil toward the nasiil side with the elevator.^ The 
next step consists in a horizontal division with a chisel ov 
a saw of the frontal process of the zycroma, close to its 
l)ase : this is also ci>ntinuiHl into the fissure. The piece 
of K>ne is nmv movable and may 1k" rcfiectiH.1 ontwanl 
along with the skin-fascia-musde flap ot' the tom[K>nil 
region far enough to give trtn^* access to the orbit, which is 
still halt-ct>vcre<l by the periorbita (Plate 10'. The latter 
must be split fn>ni In^fore backwanl with the blunt sins- 
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sors (Fig. 108), and held apart with tenacula applied 
above and below (Plate 11), whereby free access to the 
retrobulbar space is obtained. Superficially lies the right 
external rectus muscle, which, if necessary, is divided 
near its tendinous insertion, after sutures have been intro- 
duced, so as to make it possible to unite the divided ends. 
Or the abducens may be merely drawn to one side, and 
the dissection continued along the optic nerve with 
Cooper's scissors (Fig. 107). As the wound gradually 
becomes quite deep, good ilhimination is absolutely neces- 
sary, especially when the operator has to advance to the 
apex of the orbital funnel or as far as the nasal portion 
of the orbit. During the operation the globe may be 
pushed slightly forward and inward with a blunt hook, 
and the orbital fat pushed aside with the instruments 
shown in Fig. 113, or with Axenfeld's plates. 

After the retrobulbar operation has been completed, the 
eye muscles that have been divided are reunited; the 
skin-muscle-bone flap replaced; the periosteum secured 
with a few silk sutures ; and, finally, the soft parts are 
carefully sutured with silk. A drainage tube or iodoform 
wick is placed in the upper portion of the wound, but 
can, as a rule, soon be removed. An aseptic and occlusive 
bandage, covering the entire eye, is applied. The globe 
should be carefully covered by the lids, especially in cases 
in which the cornea is anesthetic, so that if there is no 
ptosis it may sometimes be advisable to close the palpebral 
fissure with sutures (Axenfeld), a procedure which is also 
valuable for controlling a postoperative retrobulbar hem- 
orrhage (Braunschweig, EUinger). 

As in many cases this method has been found to possess 
the disadvantage of leaving the eyeball with defective 
power of abduction, it is important in this operation to 
avoid injuring the abducens, not only when the periosteum 
is opened, but also later on ; in fact, during the entire 
operation the tissues should be dissected away with much 
caution, to avoid injuring the nerves and the rest of the 
orbital tissues. 

19 




There ih no special advanta^ in making Uie bone inciBtODS wilh a 
fiigli wire saw froni within outward or from behind foi-wanJ (Schlichardt, 
Torek). My colleague, Kriinleiii, was kind eticmgli to tell me that he 
gave up I II'" method because Che introduetian of the wire is not by any 
meaua sueh a aimple operation, espeeially if, as Torek adviHes, the outer 
orbital wall ia firHt ]iemiralett for the upper oblique inci^un. 

CKemiak, after eiperimentii^ on caoavciij, proposed a modification 
of Kronleiu's operation, having for its object to obtain atill better access 
hi the orbit. He resected with a chain saw not only the ou(«r, but also 
a small portion of the lower, wall of the orbit. ItoiQela-Nieuwenhuia, 
in his exliaustive monograph ou Kriinlein's npeiation, olTera a criticiun 
of this procedure, based on careful tests performed by himself, and con- 
eludes that Czenuak's operation is »o complicated as to belong rather to 
the province of the surgeon, while Kriinlein's operation can easily be 
performed by an oculist. Besides, he says, Czermak'n opei'ation, al- 
though nmch more difiicull, affords but Utile better accesa to the orbital 
cavity than is obtained by means of Rninleln's operation ; and Qnally 
it is to be remembered tliat the latter usually gives room enough if it it) 
properly carried out. 

Another modification of Kriinlein's operation was |ini])ceed by 
Farinaud and Roche, In order to avoid a Bear near the outer canthus 



ward. From the temporal portion of the eyebrow a horizontal ir 
is carried 5 cm. backward, then 5 cm. upward, and Anally 5 cm. foN 
ward, making a four-cornered flap which is reflected forward. The rest 
of the operation is the same as Kronlein's. Although the case reported 
by the authots made a good recovery, the nutrition of the bone is in 
much greater danger in this operation than in Kriinlein's,' since it ia 
attach^ only by the temporal fascia and temporal muscle. 

Under the name of molar orbitotoniy RoUel recommended lemponU 
incision of the body of the zygoma and performed it in a case of 
ezophthatnios. He exposed ibe bone by a curved incision along the 
outer and lower edge of the orbit, to which he joined short incisions at 
the upper and lower eittremiiy, forming right angle* wilh the firet in- 
cisions ; chiselled through the frontal process, the temporal process of 
the zygoma, and the insertion of the latter in the upper jaw, after which 
he bent the zvgoma outwanl and downward with the linger. Later the 
bone is rained and returned to its original position.' 

Entering the orbit from above, as procoHed by Cahen and Franke, u 



much more difficult and complicated undertaking. Cahen, i 

'' ' "'le total eitirpation of the Biipm-orbital nerve, chiseiiaa 

e orbital wall for goad, after he had gained access by 

' These authors evidently misundemtood Kriinlein's method, for they 

speak of a vertical skin incision 6 to 7 cm. in length, which, theyimply, 

was improved upon by Jonnesco's adding horizontal inciiuons. 

' Rollet also is not sufficiently acquainted with Kronlein's procedure ; 
as appears from his crilicwni that it involves fracture of the outer orbital 
wall, which might extend into the sphenoidal bone. 
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teoiporarj reseclioD of a piece of the frontal huoe and [iiished tie dura 
luater aaide with the bone. Oihen helieves this iiiethud to be Bultuble 
for ri^ular orbital uperaCions. Franke, a^^r experimenta on cadaveiE, 
proposed to expose the upper portion of the orbit by tempontrii? 
resecting the iipper edge of the cavity and reflecting it downward 
along with tlie skin. In tiiia way, he says, it is possible to react the 
optic foramen. 

The two metliods devised by Gnssenbaiier, and consisting in leni- 
jmrarj ns*'ction of the framework of the nose, to eipose the two orbital 
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LSviticH, and (lie frontal, ethmoidal and sphenoidal i 
on both gides of the head, may be tried in orbital caaea with dmul- 
laneoiis diseases of Ihe ethmoidal and sphenoidal cavities, especially in 
the presence of bilateral retrobutbar disease. 

Ine operations of the three latter-named authore are very much 
more complicated than that iif Krontein, and in my opinion belong to 
the province of the general surgeon- 
It appears from Domela's comprehensive collection of 
cases, anii other contribiitioDS to the literature that have 
appeared since then, that the indications for Kronleia's 
operation are: 1, Cyst, particularly retrobulbar cyst, in- 
cluding echino<»cci and cysticerci (the latter are rarely 
fonnd in the orbit). 2. Tumors of the optic nerve and of 
its aheath, 3, Retrobulbar cavernous angioma, lymph- 
nngioina, and other retrobulbar tumors, also aneurisms, 
and varicose dilations of the orbital veins. 4. Retro- 
bulbar iujuries, particularly foreign bodies in the orbit, 
5. Orbital abscesses (phlegmon). 6. Any operations nn 
the deejier portions of tiie eyes (removal of a subretinal 
cysticercus in the macular r^ion, m>ening the sheath of 
the optic nerve in choked disk, Muller's operation for 
retinal detachment, etc.). 7. Finally the operation is also 
perfe<!tly justifiable for purposes of diagnosis in doubtful 
cases (Franke, Braunschweig), because it is absolutely free 
from danger, and is often the only means of arriving at 
an accurate diagnosis of a retrobulbar prt>ce9s. 

Exenteration of the Orbit. 

The object in evacuation of the orbital cavity is to 

■ remove not only the globe, but all the remaining contents 

of the orbit, as completely as possible. It is usually 

necessitated by malignant tumors, be it that a neoplasm 
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has advanced froQi the interior of the globe into the orbit, 
nr that the latter is the primary site of the sarcoma, etc. 
Exenteration may sometimes have to be performed afler 
enucleation if, after the globe has been removed, it is 
found to be ruptured and permits portions of the tumor 
(sarcoma or glioma) U> escape; the perforation may be 
quite sm^li. 

This operation also requires a general anesthetic. The 
first Bt*^p consists in dividing the outer angle of the lid in 
a line coinciding with the prolongation of the palpebral 
fissure, with heavy straight scissors (Fig. 108), carrying 
the incision a good centimeter beyond the edge of the 
orbit. Beginning at the outer orbital edge, which has 
thus been exposed, an incision is made through the soft 
parts around the orbital cavity from the conjunctival sac 
ti> the Iwne, the lids being lield well apart with retractors. 
Tills incision is made with the scalpel (Fig. 106), which 
must be kept close to the orbital margin. As this incision 
at the same time divides the periosteum along the edge of 
the cavity, it is usually easy by means of the elevator 
(Fig. 112), which is introduced at the outer angle between 
the orbital margin and the periosteum, to separate the 
periosteum from the bone in every portion of the orbit, 
jtassing carefully over the thin parts of the bone, particu- 
larly the inner orbital wall (lamina papjTacea. of the 
ethmoidal bone, and lacrimal bone), so as not to perforate 
the bone. Wherever the elevator meets with greater re- 
eistance the tisanes are divided with the scissors. The 
attachment of the posterior limb of the inner palpebral 
ligament and the capsular tag of the internal rectus, par- 
ticularly, will have to be divided with the scissors. 

After the periorbita has thus been removed from the 
entire orbital funnel as far as the apes, so that the wedge- 
shaped ctintents of the cavity are held merely by the 
pedicle formed by the optic and remaining nerves, the 
blood-vessels, the insertions of the rauseles, and the 
periosteum, these tissues are divided with Jai^e Cooper 
Bcissors (Fig. 105), which are introduced along the outer 



THE BEMOVAL OF TVMORS FROM THE OltBIT. 293 

orbital wall. In this way the entire contents, surrounded 
on all sides by periosteum, can be removed. The hemor- 
rhage from the large orbital vessels which follows can, as 
a rule, be eontroIlM by packing with iodoform gauze ; if 
it is very profuse the place may be cauterized with a 
Paquelin cautery. The cavity should be packed witli a 
long strip of Iodoform, which can afterward be removed 
gradually, a piece at a time. In any case the iodoform 
gauze must project in front between the lids, which are 
not closed, and must communicate with the gauze in the 
dressing, so as to enable the secretions to escape from the 
cavity. Czerraak suggests that the entire orbital cavity 
be filled with a large round piece of iodoform gauze, to 
the center of which a ligature has been attached ; this is 
stuffed into the cavity like a pocket and filled with strips 
of iodoform gauze, some of the latter remaining between 
the lids, whicn are held open. In the cavity the gauze 
should not be packed tixi tightly. When the dressing ia 
changed the contents of the pocket are removed before 
the latter is withdrawn by means of the suture attached 
to its center. 

Since, after exenteration of the orbit, the litis retract 
into the orbit as healing takes place, it is impossible to 
wear a felse eye after this operation. It is therefore 
necessary to do something to correct the ugly deformitj' 
which would be produced by an empty orbital cavity. 
The indication for this is particularly strong when one or 
the other of the lids, or both, have been removed at the 
operation because they are involved in the neoplasm. 

Another reason for covering the large wound in the case 
assumed is that the period of healing is greatly shortened 
by such a procedure. If both lids have been removed at 
the operation, or if, as iu the case shown in Plate 12, they 
have been destroyed by the neoplasm (carcinoma), the 
procedure which was customary in von Langenbeck's 
clinic (Kronlein, namely, covering the defect with a lai^e 
akin flap obtained from the neighborhood, as, for example, 
the forehead, will give the b^t results. The skin flap 
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Plate 13. 

Destruction of the orbit by caruiuoraa (rodent ulcer), 
the iidB and kIoIiBi leaviug unlf a, small, ronudish, Bhrunkea renmiudec 
iu tlic lorgu eavity, tlie denpeat portion of wliioli communicsitea with the 
etbmuidal cells (dark spot in the picture), and laterally with tba aaaaX 
UiVity, It ia probable tbatthecarciDomnatartedin the lida. The remit, 
after Bxtirpatioii of the neoplaiua, which iras petforiuud by myuoUeasne, 
Kriiuleiu, ia Been in Figure IIH (p. 396). 

required for occludiug the exenterate<l orbit must have a 
pedicle, and may be obtained, depending on the iiecessitiea 
of the individual case, either from the skiu of the cheek, 
as in the two cases cited by Kronlein, or from the 
skiu over the temporal and frontal regions. (Information 
kindly imparted to me by my colleague, Kronlein.) Kus- 
ter also recommendetl covering the wound. The operation 
may be performed as shown in Figure 118, which repr&- 
aenta a picture of the woman, taken eight weeks after the 
operation by my colleague, Kronlein, for a carcinoma 
which had penetrated far into the orbit, as shown in Plate 
12. The entire cavity of the wound was closed with a 
large flap taken from the forehead, the edges of the flap 
being carefully united to the edges of the large wound 
with sutures ; after which the denuded area in the fore- 
head was at once covered with skin grafts, after the 
Thiersch method. Both the latter, as well as the large 
pedunculated flap, healed perfectly, nor was there much 
retraction later, because the orbit became filled with a 
thick, fibrous tissue, formed by proliferating granulations. 
When exenteration of the orbit is performed without 
sacrificing the lids, Kustcr's su^eation may be adopted, 
and more rapid healing inducerf by freshening up the 
edges of the lids and uniting them with sutures. The 
follicles of the lashes and the entire conjunctiva are re- 
moved, and the palpebral fissure is closed with sutures, 
all but one-quartfr fi)r the escape of the iodoform tampon 
with which the cavity is filM, and which, after a few 
days, can l>e replaced by a short drainage tube. A lights 
/tressure bandage ia then applied, and if no infection takes 
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place, complete healing occurs within ontj to two weeks, 
althuugh the united lids become somewhat retracted, but. 
only form a shallow depression. If one eyelid has been 
sacrificed, the remaining one is utilized in tne manner de- 
scribed above to cover the cavity with a skin flap. 

It has also been advised to line the entire cavity with 
skin grafts, after the Thiersch method, after exenteration 
of the orbit without sacrificing the lids. 



C. OPERATIONS ON THE LIDS AND IN THE 

CONJUNCTIVAL SAC. 

I. OPERATION FOR PTOSIS. 

Ptosis may be congenital {usually bilateral) or acquired, 
and in the latter case it may be unilateral or bilateral, from 
paralysis of the nerves (oculomotor or sympathetic), or 
from muscular anomalies from disease or after an injury. 

The operative priK-edures vary according to the cause 
and character of Uie ptosis. If, as is often the case in the 
congenital form, the levator is practically inactive or en- 
tirely absent, either functionally or structurally, an effort 
must be made to secure elevation of the lid through other 
muscles, either of the occipitofrontal is or the superior rec- 
tus of the eyeball. People with ptosis, as a rule, use the 
frontal muscle of their own accord for drawing the lid 
upward, and therefore present the characteristic deep 
wrinkles in the brow (see my Atlas on External Dlseaaea 
of the Eye, Plate 9). If the ptosis is very great, such 
patients also find themselves obliged to throw the head 
backward, so as to bring the pupil into the palpebral fis- 

To determine what part in the elevation of the eve is 
played by the fn)ntal muscle in a patient of this tind, 
pressure should be made with the flat of the hand on the 
forehead, which causes him to close the eves. He is then 
requested to open the eyes wide and look straight ahead 
or slightly upward. Aa the action of the frontal muscle 
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is then excliideci by the operator's liand, any elevation of 
the lid that takes place must l)e efl'ectcti l)y t!ie levator. 




fra. lis,— ThlBlBtlieiame patient BB the one Bhown In Plnte 12. The Urge 
wound cavity remafntagstlur the opcrmion is here seen to be covered with 
pedunuula.ted fluuB taken flam tbe forehead, white the wouud In the forehead 
fiaa heeo covered with flaps, after the method of Tblerach. The operftlion 
was performed by Kronlein. This picture was talien eight weelia aflei the 
operation , 

There are a number of operations having for tteir object 
to increase the elevation of the lid in ptosis bv means of 
the frontal muscle, chiefly by means of cicatricial bands 
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attaching the upper border of the lid to the region of the 
eyebrow. Among these operations are : 

1. Pagenstecher's Ptosis Operation. — This is per- 
formed with either one or two sutures, each of which is 
armed with two needles. One needle is introduced under 
the skin of the upper lid, at a point 1 to 2 mm. from the 
palpebral mai^n, and running parallel with it ; it is then 
reinserted exactly at the point of exit, and carried upward 
between the tarsua and the skin of the lid and brought 
out above the eyebrow (Plate 13, Fig. 1). The second 
needle is then introduced at the same point as the first, 
and also carried upward and brought out alongside of the 
suture of the other needle, above the eyebrow — after which 
the two sutures are tied. The suture is therefore entirely 
subcutaneous, and, if desired, a second one may be intro- 
duced. The sutures are allowed to remain in place for a 
variable length of time, and may be gradually pulled out 
and retied until they cut through the tissue, thus increasing 
the scar-formation. 

2. de "Wecter's Operation. — de Wecker combined 
the old ptosis operation by von Grafe (excision of a semi- 
lunar piece of skin with the underlying orbicularis muscle 
from the upper lid) with Pagenstecher's suture. Hence, 
by mentally supplying this excision, Plate 13, Fig. 1 may 
be taken as an illustration of de Wecker's operation. 

The object in excising the orbicularis muscle in von 
Grafe's and de Wecker's operation is to weaken the antag- 
onist of the levator. In cases in which the upper lid is 
thickened after trauma, inflammation, etc., excision of the 
skin also has the advantage of diminishing the weight of 
the lid and thus making it easier for the frontal muscle to 
elevate the lid, because it is less apt to elevate only the 
yielding skin instead of the lid itself. 

3. Dransart has advised an operation similar to that 
of Pagenstecher's, except that his suture does not extend 
as far as the edge of the lid, but only as far as the upper 
border of the tarsus. He also brings his three sutures, 
each of which is armed with two needles, out above the 
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FiQ3. 113-124. — Inatnimenta for operatious on ti 
Fio. 119.— Beer's knife. 
Fig. 120. — Eiuipp'a lid clamp. 
Fig. 121.— Jager'a horn plate. 
Fig. 122. — DemaarTDs' clamp. 
Fig. 123,— Wilder'g double knife, 
Fio. 134,— Suellen'H lid clump. 

eyebrow and ties them there. The sliort horizontal por- 
tion of the suture within the lid passes through the upper 
part of the tarsus (instead of through the sliin of tlie pal- 
pebral margin, as in Pagenstecner's oi>eration). By 
drawing tlie sutures more or less tightly tlie effect can be 
increased or diminished at will. 

4. The operation of HeS8 is a marked impmvement 
on that of Dransart. The eyel»r(>w having been shaved, 
an incision is made running tlie entire length of the brow 
through the skin and the subcutaneous tissue. Tlirough 
this incision tlie skin of the eyelid is dissected away from 
the subjacent layer of orbicularis muscle with a scalpel. 
Aft«r the hemorrhage, which is usually not marked, has 
been controlled, three sutures with two needles each are 
introduceil from without inwartl through the upper por- 
tion of tlie dissected skin of the lid, so that when the 
sutures are drawn tight they form a fold in the akin, 
resembling as nearly as possible a corresponding fold in 
the normal eye. The sutures are carried upward under- 
neath the skin, somewhat as shown in Plate 13, Fig. 1, 
and the neetlles are brought out above the incision ; that 
is, at about the same point as in Pagenstecher's operation. 
There they are tied, and then allowed to remain in place 
for from !i week to ten clays. If necessary, they may be 
tightenetl from time to time. The wound in the eyebrow 
is closed with a continuous suture. The important feat- 
ure of the operation is the formation of an extensive 
wound surface, the cicatrization of which permanently 
fixes the artificial fold in the upper lid. Another feature 
is that the sutures are carried upward, bringing the upper 
dome of the fold, which also belongs to the wound sui^ 
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Plate 13. 

Fio. 1.— PagensWcher'a ptosis oDeratioii 
il ptoois. 
Fio, 2.^<}aillard'B satare ia aa old mai 



in & young gid with flODgcni- 

with spastic entropion. . 



face, into intimate union with the lower extremities of the 
muscle bundles of the frontal muscle, and thus enabling 
the latter to transfer much of its action to tlie lid. 

5. In Panas' operation the lid is fastened to the 
frontal muscle by forming a skin flap about 8 mm. wide 
and 5 to 6 mm. high in tue lid, undermining it carefully 
and directing it upward. This flap is then drawn up 
under the skin covering the region of the eyebrows. For 
this purpo.se a horizontal incision 3 mm. long is made 
immediately above the eyebntw and parallel with it; 
through this incision the skin between the eyebrow and 
eyelid is undermined, bo that the lid flap can be drawn 
under this bridge of skin with sutures and fastened in 
place. The operation is very effective, but leaves unsightly 
scars in the upper portion of the Ud. 

6. Motais' Operation. — Instead of the frontal mus- 
cle, the rectus superior may also be utilized to assist in 
the elevation of the upper lid. This very useful and 
original operation of Motais is particularly adapted to 
cases of ptosis (especially bilateral cases), in which the 
levator muscle is entirely wanting. To secure good 
access to the operative field, the eye is first rotated down- 
ward with the single or double hooks, and the upper Hd, 
after being everted, is drawn upward (Fig. 125). Ligar , 
tures may be used instead of hooks. A horizontal inci- 
sion is then made in the bulbar conjunctiva and in Tenon's 
capsule, and the tendon of the superior rectus searched 
for. A tongue is then excised from the middle of the 
tendon, running as far as the insertion. A suture with 
two needles is passed through this tongue (Fig. 126), 
which is then, by means of this suture, inserted between 
the tarsus and the skin of the upjier Hd. For that pur- 
pose an opening is made with the scissors in the conjuno- 
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Fig. 125. Fio. 127. 




Fro. 126. Fro. 128. 

FiOB. 125-128.— MoUls' ptOEls opeiaClou (>ee test). 

tiva, and in the levator tendon at the poatorior extremity 
of the inverted Hd ; that is, at the upper border of the 
tarsus (Fig. 127). Through this opening a pouch is 
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made between the tarsus and tlie orbicularis muscle, 
exteudiBg to within 2 mm. of the edge of the lid, into 
which the suture with the two needles, and bringing with 
it the tongue-like piece of tendon from the superior rectus, 
is introduced (Fig, 128). The two needles are then 
brought out through the tarsus and tiie skin, at a distance 
of 4 mm, from one another, and the sutures tied on the 
outer side ni the lid. Thus the tongue of tendon lies on 
the outer side of the upper tarsus. Postoperative depression 
of the eyeball, with corresponding vertical diplopia, which 
sometimes foUoivs the operation, has always disappeared 
after a period varying from two weeks to five months at 
the latest in all the operations of this kind that have so 
far been reported. 

Aninnelhe modifications of Motais'ojieradon (tor it also has already 
ln'cn nHKliReil) I laaj name tbat of Catmax, who BtitelieN Ibe leudon of 
llii.' ]u\iil<)L' to [be belly of tbe Buperior I'ectus muscte. A vertical inci- 
hiim extending orer tbe entire lid is made for the _piirpoae nf finding 
ihe tendnn of the levator palpebrarum superior' this isdisBecled away 
from the laitiiLs for a distance of 5 to 6 mm. ; and al the Bame distance 
from (be tarxna a catgut suture is passed through the tendon and the 
latter divided above the suture, Tbe superior reclus is ihen exposed, 
and the peripherai ends of tbe levator approximated to the rectus by 
means of the cal^t suture- 
When the function of the levator is impaireil without 
being entirely deficient, a very different method may be 
pursued. This is the case in many congenital or acqiiireil 
forma of moderately severe ptosis witli considerable cos- 
metic or functional disturbance. In such cases the muscle 
or the tendon may be shortened or the insertion may be 
placed more deeply ; in other words, a kind of advance- 
ment may be made, a procedure which is quite out of the 
question when the muscle is entirely paralyzed or defi- 
cient. Among the many procedures of this kind the fol- 
lowing may be mentioned : 

7. Ptosis Operation of Bversbusch. — Tlie patient 
having been anesthetized, Snellen's lid clamp (Fig. 124) 
is applie*!, pushed well up behind the affectetl lid. Before 
the clamp is closed the skin of the lid should be drawn 
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down -AS much as possible toward the palpebral margin, 
80 that after the screw has been closed the prolongation 
of the lid (transitional fold and skin beneath the eyebrow) 
may be caught in the instrument. Midway between the 
edge of the lid and the eyebrow an incision is now made 
between the skin and the orbicularis layer, parallel to the 
palpebral margin ; the skin with the subjacent muscle is 
then dissected away upward and dciwnward to a distance 
of 4 mm. both ways, and loosened from its foundation, so 
that the upper transitional fold and the insertion of the 
levator at the tarsal plat« of the lid can be expo.'sed. The 
levator tendon is then drawn down by means of three 
vertical double sutures, or folded, so to iipeak. At the 
center of the t«ndon, above its iusertiou iu the tarsus, a 
suture with two needles is inserted horizontally across, so 
that the points of ejitraiice and exit through the tendon 
are about 2.5 ram, apart. Two needles are then carried 
outward on the tarsus — /. e., between the tarsus and the 
orbicularis ; brought out at the ft'ee border of the lids, 
also at a distance of about 2.5 mm., and tied over a glass 
bead in order to prevent thera from cutting into the tis- 
sues. The two other sutnres are introducetl in the same 
way to the right and to the left of the central suture, in 
the temporal and nasal pirtions of the levator tendon, and 
carried downward, so that the tendon is drawn forward and 
outward by three separate loops. The skin wound is then 
closed, and a double bandage must be worn for several days. 

Later, Eversbusch modified the operation in cases of 
paretic or paralytic ptosis by the addition of partial re- 
section of the adjoining orbicularis muscle, aft*r drawing 
the levator tendon to the upper edge of the tarsus. . The 
advancing sutures were carried through the skin, frontal 
muscle, levator tendon, superior tarso-orbital fascia, orbic- 
ularis muscle, and the skin of the lid, and tied outside on 
the skin, over glass beads. 

8. Snellen shortens the levator muscles by excising a 
horizontal oval piece. He makes a skin incision over the 
entire breadth of the lid, making it coincide as nearly as 



pussible with a fold in the skin. The orbicularis is divided 
and drawn ajmrt. A little above the upper edge of the 
tarsus the orbitutarsal fascia la incised. The globe mean- 
while is protected by a Jager plate ; the eyelid is drawn 
well downward, and from 2 to 5 curved needles with sutures 
are introduced in a fan-shaped armugciqent through the 
levator muscle and tendon in the direction from muscle to 
tarsus ; and on the needles an oval piece, with the long 
axis running transversely, is excised. The needles are 
then drawn through aud the sutures tied. Later, Snellen 
merely introduced the sutures and tied them without excis- 
ing the muscle and tendon. In mild eases he thinks the 
suture alone, without any skin wound, is sufGeienL Both 
ends of the doubly armed suture are passed through the 
thickness of the lid, beginniug at the fornix of the con- 
junctiva, one end as far back as possible through the 
conjunctiva and the muscle, and the other end through the 
broad edge of the tarsus ; while the points of exft on the 
outside of the lidarebrought close together and the sutures 
tied over beads. 

9. Two other methods of shortening the levator or 
advancing it were sugge9t4!d by H. Wolff. 

By making a careful aimtomic mTeslignticm of the inBertion of the 
levator in (he tarsiiK he discovered that the upper part of the tendon is 
inserted in the anterior surface of the tarenB, about roidwaj between 
the upper and lower niarpng, along n line of inwertion runuinjt horixuD- 
Callj and approTimatelj parallel to the free border of the lid. This 



recti. The surface of the tendon gives r 
tixslle plales runninfi; outtrard and forward t>etween the bundled n( orbic- 
ularifi muscle (Schwalbe) onil ultimately intierted into the skin. The 
upper border of the laiflus also gives insertion In the superior pnlpebml 
muscle nf Heinrich Miiller, which in an Hnatomic sense is also to be 
reMrded as one of the tendons of the levator. 

This insertion line nn the tarsus, whieli Wnlff discovered, tnakes it 
poeKible to use a shoi-tening openitiun on the tendon tike that performed 
by Schweig^r on the recti muscles — i. e., leaving the normal insertion 
and advancing (he tendon by means of securely holding sutures. — 
Elschnlg, however, whose proredure will be described later, denies the 
existence of thin insertion as described by WolJI, on the strength of a 
great many anatomic preparations. 
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Id one method Wolff exposes the levator tendon 
covered bv him in front of the upper portion of the tars, 
to a breadth (horizontally) of about 1 cm., by means oi 
the two strabismus hooks, and shortens the tendon by re- 
section in the same way as in Schweigger's operation for 
strabismus (p. 258). In his second method Wolff, after 
everting the lid twice, goes in after the muscle from the 
conjunctival side by dividing the conjunctiva horizontally. 




LAperaontio'ii ptiisls operation. 



Tlie intermediate isolated portion of the muscle is also 
seized with two strabismus hooks of a measuring spatula 
and secured in the same way with catgnt sutures, after 
which it is resected as in the above-mentioned procedures. 
Later, Wolff added a skin incision_ for the purpose of 
draining the wound and preventing swelling. 

10. Recently, I^apersonne advised the tollowing oper- 
ation (sec Fig. 129): Incision through the skin and 
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orbicularis, 4 ki 5 mm. above the edge of the lid, esjmsing 
the tendon of the levator ; two vertical incisions as far 
as the conjuQctiva, to permit the inbYiductton of a strabis- 
mus hook ; introduction of sutures armed with two needles, 
one in the nasal and the other in the temporal portion of 
the tendon. After the tendon has thus been secured it 
is divided below the suture and, if necessary, a piece 
may be excised. The sutures are then |^>asBed through the 
tarsus, at a distance of 2 to 3 mm. toward the edge of 
the lid, and each suture is tied. In most cases it is better 
to excise a section from the skin of the lid as well as irom 
the orbicularis. The skin wound is then closed. 

11. Slschnlg, in his operation for advancement of the 
levator to correct cases of incomplete ptosis, adtipts yet 
another method : Skin incision parallel to the free edge 
of the lid and 3 to 4 mm. above it along the entire extent 
of the eyelid. The upper part of the skin of the lid is 
then dissected away in such a way that the greater part of 
the orbicularis remains bound to it, and is then drawn 
upward, whereby the lower half of the tarso-orbital fascia 
IB exposed. The lid having been well drawn down to 
render the fascia tense, the latter is then incised about 10 
mm. above the palpable convex border of the tarsus along 
its entire extent, in a line parallel to the edge of the litT 
Immediately underneath the tarso-orbital fascia is the thin 
layer of the levator, which is exposed by gently pushing 
back the fascia. The levator is now seized at a distance 
of from 5 to 10 mm. above the convex border of the 
tarsus with a loop running perpendicularly to the axis of 
the fibers, and dividetl immediately below for a distance of 
from 3 to 4 mm., after which the division of the muscular 
layer along the entire extent of the lid is completed 
with scissors in a line parallel to the edge of the palpebral 
margin. 

The peripheral portion of the divided tarso-orbital 
fascia is then undermined with scissors as far as the 
middle of the tarsus, or, rather, to the lower edge of the 
skin wound, so aa to form a pocket, and entirely isolated 
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from the surface of the tarsus, bo that the cartilage can be 
exposiii by drawing up the bridge of fascia, which is only 
fixed to the two sides of the lid. The advancement of 
the muscular layer is effected by seizing the free proximal 
border with three doubly armed sutures, passing each 
suture through the bridge of fascia in a direction per- 
pendicular to the edge of the lid, then introducing each 
needle vertically through the tarsus and conjunctiva along 
the lower edge of the skin wound and bringing it out in 
the same way 2 mm. above the free edge of the lid — i. e., 
about 2 mm. from the line of the lashes, through the con- 
junctiva, tarsus, and skin, or, iu other words, through the 
entire thickness of the lid from behind forward. Great 
care must be exercised to see that all the sutures are car- 
ried vertically through the lid. Each pair of sutures is 
passed through the lid, in the manner described, at a dis- 
tance of about 3 mm. from the next, so as to draw the 
muscular layer down to the middle of the tarsus. The 
tarso-orbital fascia is then united again with two catgut 
sutures (it ia best to introduce these sutures at the very 
banning, when the fascia is divided), and finally, aflfir 
the skin incision has been closed, the muscle sutures are 
also tied over sterile pledgets of cotton. 

Instead of excising a piece from the f«ndon, some 
operators excise from the tarsus. The first of these was 
Boucheron, who excised a strip of tarsus along with the 
orbicularis, cutting in through the conjunctiva in order to 
avoid any scar in the skin. Similar procedures are recom- 
mended by Nicati, Heisrath, and Gillet de Grandmont. 
Later, Gruening again discovered this method of excising 
the tarsus and practised it to some extent. Marple had 
very good results with it in cases of traumatic ptosis. 

12. Gillet de Grandmont, after applying a Snellen's 
clamp, incises the skin along a line |>arallel to the edge of 
the lid, 3 to 4 mm. away from it, making an incision about 
2 to 5 cm. in length. The tarsus is thus completely ex- 
posed, and from it he excises a crescent^shaped piece, the 
lower border of which is 2 cm. long and runs parallel to 
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the edge of the litU, at a distaiKx uf 2 to 4 mm, from Uie 
same, while the upper curved incitiion is placed an far 
away from the lower incision as is neoesaary ior the proper 
elevation of the lid. The conjunctiva is excised along 
with it. The edges of the tarsus are then united with 
three fine catgut sutures. It is not necessary to suture 
the skin. 

Finally, it may be mentioned that there are cases of 
traumatic ptosis in which the tendon of the levator pal- 
pebrarum superior is torn and turned away from the 
tarsus and must \w picked up and reunited to the tarsus 
with sutures. Green, in 1871, adopted this pmc^ure 
with gciod success iu a case in which complete ptosis had 
been paiduced by a blow from a cow's bom, the levator 
tendon having been completely torn away. In making a 
choice between the various methods in an operation for 
ptosis, it must always be borne in mind that closure of the 
lid must not be rendered impossible. 

It is needless to say, also, that the operation selected 
must be adapted to the particular form of ptosis in each 
case. When the levator is completely paralyzed or absent, 
the only operation to be considered is one in which the 
frontal or superior rectus muscle is utilized. On the other 
hand, if the levator is only weakened, advancement or 
shortening of the tendon or of the tarsus is a perfectly 
pniper operation. If the lid is lengthened and the tissues 
are thick, excision is especially indicated for the purpose 
of reducing the size and weight. 




II. OPERATIONS FOR ENTROPION. 

Spastic entropion is usually temporary and confined 
to the lower lid in old persons, especially after an oc- 
clusive bandage has been applied (after an operation or 
for keratitis). Aside from flaccidity of the skm and de- 
pression of the globe, the chief predisposing factor is 
blepharophimosis (Plate 4, Fig. 17), and the condition is 
corrected by means of a Gaillard suture. 
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In some cases the condition, which is especially apt to 
be nnpleauant in patients who have been operated upon 
for cataract, can be controlled by applying strips of ad- 
iiesive plaster in such a way as to araw the skin of the 
lower lid away fn>ni the palpebral niai^in and toward the 
cheek : 

1. By means of Gaillard'S SUture the skin of the lid 
is temporarily shortened, a fold being caught in one or two 
sutures. "With the thumb anil index finger of the left 
hand a horizontal fold of the skin of the lower lid ia 
picked up and its base transfixed with the two needles of 
a doubly armed suture, entering about 3 mm. from the 
palpebral margin and emerging about 15 mm. below it. 
The second needle is introduced in the same way as the 
first, at a distance of 3 mm. from it, and carried down- 
ward. The sutures are then tied over a small piece of 
ruhlwr tube or cotton pledget (Plate 13, Fig. 2). If de- 
sired, a second suture can be introduced in the same way. 
The sutures are removed after two or three days. The 
fold smoothes out again later, but in the meantime the 
irritation, which was responsible for the blepharospasm, as 
a rule, disappears. 

If the entropion recurs the skin may be permanently 
shortened by excising a piece, the shape of a myrtle leaf, 
from the lower lid, quite near the edge, along with the 
subjacent orbicularis muscle, and closing the wound with 
a few sutures. A still better operation in these cases is 
that devised by Hotz (see p. 311). 

The condition known as partial trichiasis, in which a 
limited number of cilia are turned inward and rub against 
the globe, is usually caused by small scars remaining after 
hordeolum, diphtheria, burns, or operations on the inner 
side of the lid. 

2. The best treatment consists in destroying the roots 
of the cilia by electrolysis, as extraction of the mis- 
placed cilia brings but temporary relief from the condi- 
tion, which is often followed by corneal disease, or, at 
least, corneal irritation, for the cilia grow again in a short 
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time. Eltctrolyaia is eflucted by means of a small sharp 
Dfedle fixed in a holtler, through which an electric current 
of abont 2 railliamp^res from a constant battery of the 
necessary number of elements is passed into the needle. 
The latter forms the negative pule; while the positive 
pole, an ordinary flat electrode, after having tieen well 
moistened, is applied to the patient's temple or placed in 
Ilia hand. It is well to inject a little cocain solution sub- 
cutaneoualy at the affected area of the palpebral niai^in, 





Fia. ISO,— TriehiMlB operation bj Spanoer WfttMin. 
because, after the needle has been introduced into the 
follicle close to the eyelash, the closure of the electric 
current causes nitber severe pain. After from five to ten 
seconds, during which small bubbles of hydrogen emerge 
from the tissue around the needle, the follicle will be 
destroyed, as appears from the fact that the eyelash either 
follows the needle as it is withdrawn or is removed hy a 
very slight pull with the forcej>s; if it has nut been 
destroyed the procedure must be repeated]. 
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When tile trichiasis extends over a larger area and in- 
cludes, say, the outer or inner halt" of the palpebral mar- 
gin, Spencer Watson's operation is indicated. 

3. Spencer Watson's operation consists in trans- 
plantation of the misplaced cilia by displacing a flap (Fig. 
130), An assistant having introduced a horn plat«, the 
entire portion of tbe skin affected with entropion is loos- 
ened. With the thumb of the left haud the skin of the 
upper lid is drawn slightly upward, and the eyelid is then 
divided iuto a main anterior layer bearing the cilia, and a 
posterior layer composed of tarsns and conjunctiva, mak- 
ing the division as deep as may be required for the lower 
flap, a. This part of the operation is best performed with 
an iridectomy knife or a Beer's cataract knife {Fig. 1 19). 
Above this the main flap, b, is formed, and then the two 
are made to change places, so that a lies above, and the 
cilia are drawn away from the globe. 

Complete (general) trichiaais, or extensive iuwanl dis- 
placement of the cilia along the entire palpebral margin, 
requires an operation by which the position of the entire 
ciliary soil is altered. One of tbe best of the numerous 
operations that have been recommended for this purpose is 
known as 

4. Hotz's Operation for :Bntropion. — The main 
objects of this operation are to draw away the skin from 
the cilia with the edge of the lid and fasten the latter to the 
tarsus and tarso-orbital fascia. It can be performed both 
on the upper and on the lower lid. In the former caae the 
lid is drawn down over a horn plate, which may have to be 
dispensed with, and a horizontal incision is carried right 
across the lid. This incision should follow the curved 
line of the upper edge of the tarsus, the breadth of which 
i.s subject to individual variations. When the eye is closed 
the edge of the tarsus is readily recognized by a delicate 
wrinkle in the skin, beginning about 2 mm. above the 
inner canthus and rising gently to the middle of the lid, 
and from that point falUng gradually to the external can- 
thus. As it is difficult, owing to the extreme looseness of 
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the skin of the upper lid, to follow this curve with a 
ktiife, it is better to draw the lid well down iu the manner 
deeciribed, as it lias tlie eflect of converting the curved into 
a straight line, which can easily be followed with the knife 
on the teniae lid. This incision is carried fnim a point 2 
mm, alx)ve the inner angle of the lid to a point 2 ram. 
above the outer angle. -As soon as the skin has been 
divided the upper edge of the wound retracts (Fig. 131). 
The orbicularis is now cautiously divided exactly along 




the lower edge of the wound until the yellowish-red color 
of the tarsus becomes apparent. The upper edge of the 
tarsus is readily recognized by the marked contrast between 
the yellowiflli tendinous color and the grayish-red color 
which shines through the tarso-orbital fascia at this point 
The latter must not be wounded during this ojieration. 

After the palpebral portion of the orbicularis has been 
separated in this way troni the orbital portion throughout 
the entire width of the li<l, and has been loosened from 
the tarsus along with the skin, the operator lets go the lid, 
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whereupon the wound at once ceasea to gape and the in- 
cision exactly coincides with the curve, with the above- 
mentioned wrinkle in the skin. The assistant now turns 
the skin slightly backward at the center of the lower edge 
of the wound, so as to bring the orbicularis into view. 
The operator then seizes the muscle fibers nearest the edge 
of the skin with a delicate pair of forceps, and dissects 
away a strip about 3 mm, broad from tlie center of the 
edge of the skin to each angle. The edge of tlie skin and 
the upper portion of the tarsus must be absolutely free 
from muscle fibers. 

In applying the sutures the needle is introduced first 
through the lower lip of the wound, 2 mm. from the edge, 
while the assistant pushes the upper lip of the wound 
upward with his index finger and the operator draws the 
lower one down. The needle is introduced 2mm.al)ove the 
upper edge of the tarsus, through the aponeurosis, passes 
upward along the tarsus, and made to emei^ about '1 cm. 
above it through the tarso-orbital fascia. Finally, it is 
introduced through the corresponding point on the upper 
edge of the skin, care being taken that the sutures contain 
nothing but skin, and avoids the orbicularis fibers. Three 
or four such sutures are required, and care must be exer- 
cised to see that the skin edges are accurately approxi- 
mated. 

The ^e is dressed with iodoform gauze and cotton, and 
the bandage may be dispensed with after from two to three 
days, when the sutures may also be removed. 

The same procedure is recommended for the lower lid. 
When the skin is long and loose, especially in old people, 
the operator must be careful not to make the skin incision 
too fer from the edge of the lid, so as to make sure that 
the skin is snflficiently put on the stretch on the tarsus. 
At the same time it may be advisable to excise a narrow 
portion of skin. 

Should this operation prove not quite adequate in very 
marked cases, other auxiliary measures may be resorted 
to, as, for example, the secondary excision of a narrow 
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borizontal etrip of skin near the edge of the lid. Or, 
when the inward inclination of the cilia is extreme, the 
condition may be corrected by splitting the free edge of 
tlie lid along its entire extent and separating the ciiia-bear- 
ing portion from the tarsus, and then filling the cleft with 
a piece of skin from 2 to 3 mm. wide, taken from some 
hairieBB portion of the head where the skin is thin, prefer- 
ably behind the ear, with Wikler's double knife (Fig. 123). 
I have had occasion to convince myself that this method 
of transplantation is very generally successful and pro- 
duces a widening of the palpebral edge, as the transplanted 
strip of skin fits in between the cilia and the globe. 

It is possible to combine with Hotz's operation excision 
of a narrow piece of the tarsus running parallel to the 
edge of the lid, in case it seems desirable to straighten the 
cartilage. Wilder's knife is convenient for this excision 
also. 

Hotz's operation had a predecessor in the form of a sim- 
ilar pR»cedure devised by Anagnoatakis (1857), -which, 
however, did not attract much attention. Anagnostakis 
placed the incision (in the upper lid) 3 mm. above and 
running parallel with the edge of the lid (that is to say, 
much nearer than Hotz's incision), removed the muscle 
fibers covering the upper tliird of the tarsus with forceps 
and scissors, and then secured the lower lip of the wouud 
to the upper edge of the tarsus by meaus of sutures, whioli 
were allowed to slough out. This method of allowing the 
sutures to come away by suppuration is less commendable 
than the more accurate suturing advised by Hotz, followed 
by removal of the sutures after two or three days, as dis- 
figuring vertical scars are produced by the process of sup- 
puration. 

5. Entropion Operation with Advancemetit of 

the I,evator Tendon. — After Pagenstecher began to 

Hotz's oi>eratifm he soon expanded it into his own 

entropion operation with advancement of the levator 

tendon. 

Id this operation the surgeon stands at the patient's 
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htiail and finds the upper edge of the tarsus with the 
index finger of hid left hand, which is an easy matter in 
moat cases of entmpion, because the tarsus is always more 
or less thickened. A short skin incision is maile about 
1.5 mm. below the upper edge of the tarsus as a land- 
mark. The lid clamp is then introduced, taking care to 
clamp the lid straight, and a horiamtal incision is made 
in the skin parallel to the edge of the palpebral margin at 
the point previously marked. This incision penetrates as 
far as the tarsus at the center, but on the two sides divides 
only the skin and extends exactly as far as the arms of 
the clamp. While an assistant depresses the lower lip 
of the incision downward at the center of tlie lid with a 
small pair of forceps, which he keeps closed, the operator, 
using the tip of the left index finger, puslies the upi>er lip 
of the wound upward at a corresponding point, so that 
the yellowish, teuse tarsal tissue is brought into view. 
Next the upper half of the tarsus, and particularly the 
tarso-orbital fascia, must be exposed. The assistant 
pushes the bundles of orbicularis fibers downward while 
the operator pushes them upward, and the latter dissects 
away all tlie bundles lying above the incision — i. e., the 
outermost curved fibers of the palpebral portion and the 
orbital portion of the orbicularis muscle — pushes them up 
with the tip of the index finger, and thus gradually cleanses 
tlie upper tarsus throughout its entire extent, and exposes 
the tarso-orbital fascia, the white color of which contrasts 
sharply with the yellowish tint of the tarsus, for a dis- 
tance of 3 to 4 mm. above the center of the upper edge 
of the tarsus. 

Next comes the most difficult part of the operation, 
namely, the introduction of the sutures. First a moder- 
&i^\y curved needle with a medium-sized silk suture is 
carried through the skin and muscular tissue about 1 
mm, above the edge of the lid and brought out on the 
inner surface of the lower edge of the wound, which has 
been picked up with the fi>rceps. While the assistant 
draws the upper lip of the wound as far up as possible, 
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the operator, with a delicate rat-tootli forceps, takes firm 
bolt! of the tarso-orbital fascia about 2 to 3 mm. ahove the 
upper eJge of the tarsus, and at the same time raises a fold 
of the tendon of the levator palpebrarum, which lies 
immediately underneath. The needle is then passed 
through the upper edge of the tarsus itself and the entire 
thickness of the fold of the levator tendon as it is vigor- 
ously drawn up, after which the needle is brought out 
through the upper edge of the skin wound. Two other 
sutures are then introduced in the same way, one on each 
side of the lirst, and, first, the central suture, and imme- 
diately afterward, the two lateral ones are tied as tightly 
as possible and the lid forceps removed. Double band- 
age ; rest in bed ; first change of dressing on the third 
day. On the fifth or sixth day the sutures are removed 
and no more dressing is applied. 

Tliis method, therefore, differs from that devised by 
Hotz in that no muscle bundles are removed, and the 
same cicatricial union is achieved between the orbicularis 
fibers on the one hand, and the upper edge of the tarsus 
with the fascia and the levator tendon on the other hand, 
the tendon being advanced and the direction of its action 
changed. 

In other operative methods entropion is comljated by 
altering tJie shape of the tarsus — taraoplastic operation. 
This is effected by dividing the cartilage horizontally, or 
excising a horizontal wedge-shaiied strip, thus causing 
outward rotation of the lower otlgc of the tarsus. Suoh 
an operation on the tarsus, however, is justified only in 
those cases in which, usually owing to trachoma, there is 
already such extensive disease of the tarsus that the 
Meibomian glands have all been destroyetl, as the latter 
would otherwise be greatly injiirnl by the procedure. The 
operation is rspocially ail:i|ih'ii !i> ilii' iijijier lid. 

6. Streatfield's entropion operation includes exci- 
sion of a iirism-sliaped piece fmm the cartilage, and 
should be mentioned first among these metliwls (1858). 
To control hemorrhage and keep the parts in the proper 
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)ioHition be u^ed a Desmarrt's' clani]) (Fig. 122), and tsir- 
ried au incisiuu 2 to 3 mm. abuve the cilia along the pal- 
pebral margin over the entire width of the eyelid as far 
as the cartilage, without injuring the follicles. He then 
made a Becond incision parallel to the flr^t and 3 mm. 
higher, which, by tracing a slight curve, was made to unit* 
with the first at the temporal and nasal extremities. The 
two incisions are then continued into the tarsus until thoy 
meet, and in this way a long prismatic or wedge-shaped 
strip is excised, which is then dissected out along with the 
auperimixjsed muscle and cutaneous layer with scissors 
and scalpel. In certain cases of simple entropion the 
knife must be handled very carefully, so as not to cnt 
through the tarsus and the ducts of the Meibomian glands. 
Although this was laid do^v^] as a necessary condition of 
the operation, it is a conditiiiii that h not easily fulfilled. 
No sutures were intrndiici'il after tiic uppration. 

7. Snellen's entropion operation with excision of 
the tarsus was developed as a modification of Streatfield's. 
Snellen used his own lid clamp (Fig. 124), made an incision 
extending over the entire breadth of the eyelid, between 
2 and 3 mm. above the cilia, and with the scissors excised 
the underlying muscle bundles. The wedge-shaped strip 
of tarsus was then excised by means of two oblique inci- 
sions extending almost to the posterior surface of the 
tiiraus, and the wound was finally closed with three doubly 
armed silver sutures (sterilized silk is just as good). One 
needle is introduced through the upper portion of the 
tarsus, the second 3 mm. horizontally alongside of it, also 
through the tarsus, after which the needles are carried from 
the lower lip of the wound underneath the skin at the palpe- 
bral margin and brought out immediately above the cilia. 
Here the corresponding sutures are securely tied over a 
glass bead to prevent their cutting into the tissue. The 
skin incision requires no sutures. 

8. HotZ himself, for certain cases of trichiasis of the 
upper lid, supplemented his above-described operation 
with :i tarsus excision. This he did in casetj in which 
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the free edge of the iid is rotated inward, owing to con- 
traction of the conjunctiva and posterior portion of the 
tarsus, and lie in the same plane as the conjunctiva of the 
lid, so that the conjunctiva appeared to reach to the eye- 
lashes. The inward rotation of the palpebral margin is 
accompanied by a similar incliuation of the cilia toward 
the globe, with which they ultimately come in contact. 
In these cases Hotz restores the proper position of the 
palpebral margin by combining his above-described opera- 
tion with excision of an oblique wedge near the edge of 
the lid. The first, lower, incision is cariied vertically 
through the tarsus immediately above the follicles of the 
cilia ; the second, above, running obliquely outward. The 
incisions meet in the posterior portion of the tarsus, about 
3 mm. above the edge, in a line corresponding to the 
posterior edge of the inverted palpebral mai^in. After 
removal of the strip of tarsus the anterior edge of the lid 
may return to its normal position and the cilia resume 
their normal position perpendicular to the globe. After 
the hemorrhage has been controlled, 3 or 4 sutures are 
carried through the lower edge of the tarsus and ultimately 
throuph the upper edge of the skin wound. 

9. tHvision of the taxsus after Panas is the method 
employed by the latter chiefly for cases of severe and 
obstinate trichiasis with entropion occurring in trachomai- 
tous subjects. He prefers Jager's horn plate (Fig, 121), 
and makes his incision horizontally, 3 mm. above the row 
of cilia and extending over the entire lid to the tarsna. 
The latter is then completely ex]K»aed, both above and 
below, by dissecting away the orbicularis muscle with knife 
and forceps, but the cartilage is not excised. Below, the 
edge of the skin-muscle wound is undermined only aa far 
as the cilia. If the tarsus is not abnormal it is allowed to 
remain intact ; but if it is bent and thickened the entire 
structure, including the conjunctiva (that is, as fur as the 
horn plate), must be divided in a direction perpendicular 
to its surface (Fig. 132). The needles are so introduced 
as first to seize the aponeurosis and the upper edge of the 
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tarsus; they are then passed underneath the lower lip of 
the wound and bniiight out immediately behiud the cilia. 
Although the upper lip of the skiu wound is not included 
in the suture, the wound -closes, nevertheless, and after 
the sutures have been tied they are not cut off, but are 
drawn together in a bundle and fastened to the forehead, 
above the eyebrows. The sutures are removed after three 
to four days, and an occlusive bandage is worn a few days 
longer. 

10. The entropion operation devised by P£ala! is 
related both to tiiat oi' Suelleri and that of Pana.'i, and ig 




Fig, isa.— EntroplOD opsraHon bj 



suitable for severe cases. The entire width of the lid is 
excised immediately above the lowest row of eyelashes, 
the edge of the knife being directed slightly upward and 
backward. By means of a second incision, running 3.5 
mm. above and parallel to the first, a narrow flap of skin 
is outlined and then excised. The orbicularis may be 
excised in the entire operative field ; the orbicularis is then 
also excised in the entire extent of the wound, and the 
tarsus having thus been exposed, a wedge-shaped piece 
about 2 mm. wide is excised from the base, the rounded 
apex corresponding to the point of greatest curvature of the 
tarsus. The conjunctiva is then also excised in a horizontal 



line !i iHstaiicc uf about 6 mm. along the middle i.if the 
flap, ill order to increase tlie mobility of the pulpcbrtil 
mai^n. The needle is introduced from above through 
the skin and muscle, passes through the upper portion of 
the tarsus and the lower portion of the tarsus, and is 
brought out behind the last rows of eyelashes. Five 
sutures are used, which are also to be fastened to the fore- 
head. 

Snellen's suture is used for spastic entropion. The two 
needles of a doubly armed suture are brought out through 
the lid from the tmnsitional fold, are then reintroduced 
tlirough the point of cjiit, carried upward under the skin 
of the lid, brought out near the anterior palpebral mai^ia 
and tied. Two or three such sutures are required. This 
procedure sometimes fails uf any permanent effects, and is 
suitable only for the lower lid. 

Ablation of the ciliary border after Flarer and 
the improvement on the operation by Stcllwag, who ablated 
the ciliary border and, after rotating it tlirough 180 degrees, 
replaced it in the wound (plastic operation on the pal- 
pebral margin), are hardly as good as the above-described 
methods, and are cfirtaiuly suitable only for the lower lid. 

Displacement of the ciliary border after Jasche- 
Arlt is performed as follows : An intermarginal incision 
is made and the cilia-bearing edge of the lid is niidermined 
a distance of 4 to 5 mm. A crescen tic-shaped piece is 
then excised from the skin of the lid, which has the effect 
of drawing the skin along with the cilia away from the 
palpebral margin and leaving the latter freely ex]>osed for 
the formation of granulations; or, according to Waldhauer, 
the palpebral margin is covered with the excised piece of 
pkin {non-pednncu!ated transplantation). This operation 
is no better, and often does less g<M>d, than the above- 
mentioned procedures. It was first proposed by Aetius 
and Paul of ^gina. 





OPERATION FOB BLEPHAROPHIMOSIS. 321 

Ml. OPERATION FOR BLEPHAROPHIMOSIS. 

Can tho plastic Operations. 

Eutropioii is not int'iftnipiitly ])n.idiicetl or favored by 
blepharophimosis (Plate 14, Fig, 1), wbicli eousists in a 
vertical fold of skin covering the external canthu.s and, 
therefore, apparently shortening the palpebral fissure; 
although, when the fold ia displaced toward the temple, 
the external cantbus is seen to be intact (while ankylo- 
blepharon is caused by ciihoaion of the palpebral margins). 
Blepbarophimosia is usually caused bj' ehortening of the 
skin at the outer canthus in a horizontal direction, as in 
chronic conjnnctivitis, the skin becoming excoriated from 
contact with the lacrimal fluid and other secretions, and 
ultimately undergoing contraction. The jirocess is aggra- 
vated by periodic blepharophimoais and senility. 

Operation. — The anomaly is corrected by dividing the 
external canthus in a horizontal direction. The lids are 
first well separated and at the same time drawn tense 
toward the nasal side, and the external canthus is divided 
horizontally with one snip of a heavy pair of acissors, after 
which the conjunctiva ia stitched into the wound (Plate 14, 
Fig. 2), so as to cover it, as otherwise the edges of the 
wound would rapidly grow t^^ther again. The needle is 
inserted first into the conjunctiva. The first suture is 
placed in a horizontal direction, and the two others in a 
direction oiitwart] and upward and outward and downward 
through the skin and tnen tied, whereby the conjunctiva 
is drawn into the woimd. A bandage should be worn for 
several days. 

Simple division of the external canthus without intro- 
ducing sutures — provisional can tho plastic operation — is 
done in cases of blepharospasm leading to entropion and in 
gonorrheal conjunctivitis of adults to diminish the press- 
ure exerted by the overstretched lids on the cornea ; also 
in enucleation and exenteration of the orbit, as has been 
mentioned. 
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FiQ. 1. — Blejihuropbimuhifl in mi uld mao : Vurtical fold of skin i 
front of the outer caatlius. 

Fio. 2.— tantbopliutic o|ieraCJoii : Enlarging the outer atnthna. 



IV. TARSORRHAPHY. 

The outer or inner canthus may be united with BUtures 
for exactly the opposite purpose as that for which tlie 
operation jnst referred to is performed, namely, to sborto^^ 
the jjalpebral fissure in a horizontal direction. 




This ojK'ration i^ iudieatod in ectropion and in lagopb- 
thalmos ; in the former for the purjiose of raising the lid 
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angle of the lid. In tbu ease shown iu Plate 15, in which 
the operation was so pertbrmed for old ectropion due to 
&cial paralysis, the vertex of the triangle was placed 
slightly to the nasal side of the lower lacrimal punctum. 
From this point the first incision was carried past the 
iuner canthus and extended for 1.5 mm. in the direction 
of the inner extremity of the eyebrow; tiie second almost 
vertically downward a distance of 2.5 cm. ; and the third 
back to the starting-point. After this triangle of skin 
had been excised and the first incision had been prolonged 
a distance of 0.5 era. toward the cilia, the edges of skin 
over the denuded portion were united with sutures run- 
ning obliquely frora without and below inward and up- 
ward, so that the beginning of the skin suture occupied a 
point to the nasal side of the lower lacrimal punctum in 
the upper angle of the triangle referred to. The effect 
of this procedure (as Fig. 2, which was taken six months 
after recovery, shows^ may be quite marked. 

Senile ectropion of the lower lid, which is quite com- 
mon, and some cases of paralytic ectropion, may be suit- 
ably relieved by the operation now to be described. 

3. Kiihnt's Ectropion Operation. — Knhnt also 
exei.ios a triangle, the base of which, however, coincides 
with the paljwbral margin, which consists not of skin, but 
of the posterior layer of the lid, tarsus, and conjunctiva. 
The elongation of the lid, and especially of the palpebral 
margin, present in ectropion is Hucceesfnlly corrected by 
means of this operation. If the cutis is also excised — 
that is, a triangular piece is excised from the entire lid, as 
recommended by Adams in 1812, it may happen that the 
wound, owing to the traction on the edges of the skin flap 
by the transversely divided muscle bundles, faiU to unite 
and a gaping cleft remains in the lid (coloboma). 

An operation similar to that of Knhnt was described 
byAntyllus about 300 A. d. The operation can readily 
be performed under local anesthesia (injection of cocain 
and adrenalin into the lid). Knapp's forceps (Fig, 120) 
may be used, but upside down, applying the flat piece to 
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Plate I 6. 

Senile ectropion ia u womau siity yeara of age, witb senile cataract 
(aeu fullowiug Plate). 

Plate 17. 

Flii. I. — Kulint'a ectrci]iiun opemtioD iu the same patient. 

Fig. 2.— Same eye three months after the operation and one month 
after cataract uperation without iriilectomy. Borne Becandary eataract 
remains, which was later succeBsfully trested by diaciasiou. 

the skin and the curved |»art to the conjunctival aide ; or 
the lid may be seized between two spatulas in such a way 
as to leave the triangle to be excised between them (see 
Czermak ') ; or the lid may simply be held between the 
thumb and index finger of the left hand. The length of 
the piece of the triangle which is to be excised from the 
center of the lid is determined by the degree of shortening 
that is desired, A broad keratome is first inserted into 
the lid, along the free border, between the cutis and tarsas, 
after which a A-shaped piece of tarsus and conjunctiva is 
excised with small straight scissors, beginning at the ex- 
tremities of the intermai^inal incision (Plate 17, Fig. 1. 
Operation on the patient shown in Fig. 16). The sutures 
are then introduced as shown in the figure. The first 
suture, which is placed in the skin, should be particularly 
strong and take a deep hold on the skin edges. As booq 
as the sutures have been tied the skin is, of course, puck- 
ered into a fold, which stands vertically to the lid. This 
fold may be disr^arded, however, as it becomes obhteratcd 
in a few weeks (compare Plate 17, Fig. 2), and if it fails 
to do so, as in severe cases of ectropion, a small superficial 
wedge of skin may be excised from two to three weeks 
later and the edges sutured together. 

The fold in the middle of the lid just referred to can he 
avoided by adopting L. Muller's modification of the oper- 
ation. When the kcnitomc is introduced the lid is split 
further toward the temporal or nasal side than is necessary 

' von f^iklnsy, in perfonning Adam^ operatinn, held the lid between 
two fixation forceps in xuch s way that tbe points met at the bottom of 
the coqjanctival eac. 
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for the excision of the triangle, so that the intermarginal 
incision is about twice as large as in Kuhnt's operation. 
In placing the sutures the excess of skin (fulness) is then 
distributed over the intermarginal incision, so that in- 
. stead of oue large fold a nunil>er of small ones result (see 
Plate 18, Fig. 1, before the operation ; Fig. 2, immediately 
after the operation, and Fig. 3, a few weeks later), which 
soon become obliterated. But in doing a Miiller'a modifi- 
cation I found it necessary to see that the tarsal sutures 
which take the place of the excised triangle have a secure 
and deep hold on the cartilage, because the first suture of 
Kuhnt's operation, which is inserted in the skin and is 
very necessary for securing firm closure, is not used in the 
modification. 

Another modification of Kuhnt's operation was recom- 
mended by Dimmer, By combining it with Dieifenhach's 
ectropion operation — that Is, excising from the temporal 
end of the lid a triangular piece of skin with the base in 
the prolongation of the palpebral fissure, he is able to dis- 
place the excess of skin at the center of the lid (fulness) 
toward the temple, after splitting the lid into two layers 
in the direction of the temple as far as the skin triangle, 
Tliat is to say, a triangle consbting of tarsus and conjunc- 
tiva is excised from the center of the lid, and a triangle 
of skin from the temporal end of the lid, after which flie 
skin is displaced in that direction so that no puckering 
takes place at the center of the lid. 

Cicatricial ectropion in most cases presents much greater 
difficulties. 

In a general way the principle holds good that no attempt 
to correct tlie condition should be made until cicatrization 
is complete, because the subsequent cicatricial contraction 
would otherwise interfere with the result of the operation. 
Occasionally mere subcntaneous division of a few cicatricial 
bands, as, fiir example, after caries of the edge of the 
orbital mai^n, may improve the situation ; but, as a rule, 
especially in extensive scars after burns, cauterization, in- 
juries, necrosis, caries of the orbital margin, etc., the entire 
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Plate I 8. 

Flo. 1. — Senile ectrapiun in a mau auvuiilj-three years of age. 
right eye haa been runuiiiB for two yeara, although the nasal duet U per- 
meabla. The eunjunutiva uf the lower lid is greatly swollen and red- 
dened froni mtarrh. 

Fig. 3. — Same eye immediately after Kahnt'a eetrojiion operation with* 
L. Mnller^a modification. 

Fio. 3. — Same eye three weeks later, after retovery. 

scar has to be escisetl, no matter liow deep it extends into 
the tissue, in iirder tn mobilize the lid. The latter is then 
restored t« its pniper position and the excised portion cov- 
ered with skin, either by taking a pedunculated flap from 
the immediate neighborhood or skin gratis after the Thiersch 
method. In other words, it is frequently necessary in tliese 
cases to restore destroyed parts of the lid, especially the 
skin, by meuns of a plastie operation. 

Blepharoplastic Operations. 

Whichever method is employwl for the transplantation, 
the first rule most be to preserve the palpebral margin and 
the adjoining portion of the lid as nearly intact as possible, 
because it is almost indispensable for the proper framing 
of the palpebral fissure. 

In many operations of this kind tarsorrhaphy, or tem- 
jioral suturing of the misplaced lid, becomes necessary as 
an auxiliary measure. 

First of all the liil in these cases of cicatricial ectropion 
must be rendered perfectly movable by separating and 
excising the scars, in order that it may be re3ti>red as 
nearly as possible to its normal position. In order suc- 
cessfully to cover the defect witn skin grafts after the 
Thiersch method, it is absolutely necessary that the upper 
lid be drawn down over the lower one, or the lower lid 
tip over the upper one (see Plate 20). This is best 
accomplished by means of a few skin sutures. 

A skin flap, whether pedunculated or not, in contraeting 
lo^es at least J of its length and breadth ; there is a 
difference, however, between contraction of the trana- 
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planted skin and contraction of the underlying layer. If 
the latter congists of cicatricial tii^siie, it will eontinue to 
contract fur some time after the operation, and along with 
it the snperimposed skin will, of course, also contract, so 
that at last practically nothing will be left of it. For 
this reason it is very important lo excise as moch as pos- 
sible of the cicatricial tissue in the operative fieJd, in- 
cluding that contained in the subcutaneous cellular tissue, 
and, if necessary, to extend the incision as far as the 
orbital mai^n and the tarso-orbital fascia, especially if it 
is desired to employ the Thiersch method. 

The choice between the latter method and the use of a 
pedunculated flap sometimes depends altc^«ther on circum- 
stances. If the skin surrounding the lids is also distorted 
by cicatricial contraction, as, for example, in the case 
shown on Plate 22, a skin-grafting flap will have to be re- 
sorted to, because the most important rule in employing a 
pedunculated flap is that the flap shall consist as much as 
possible of uormal skin, and especially that the insertion 
or pedicle shall not be in the scar tissue, as in that case 
the flap in its new position would be imperfectly nourished 
and in danger of becoming necrotic. After the flap has 
been brought into its new position, it must not be dis- 
torted and the sutures roust not be placed while it is 
stretched. In dissecting the flap it should not be made 
too thin, but should retain some of its sulwutaneous fat, 
which at first favors nntrition, although it later atrophies. 
The pedicle of such a flap should always be as broad as 

t>os9ibU', and the breadth should be in proportion to the 
ength (see Plate 29). It is always important to see that 
there is no hair included in the flap, as it continues to 
grow uninterruptedly after transplantation. 

Of the innumerable methods of obtaining a peduncu- 
lated flap and placing it in its new position — variations 
which often look better on paper than in vivo — Fricke's 
and DiefFen bach's blepharoplastic methods are the most 
importiint. Fig. 134 illustrates only one example of this 
method, for the flap, which is tongue-shaped or may have 



any other form, may also, as, for example, in the case of 
the lower lid, be taken from the skin of the cheek, or the 
pellicle of a flap taken from the brow may be attached to 
llie bridge of the nose (Plate 29). Excessive rotation 
should always be avoided in bringing the flap into posi- 
tion. In size it should be one-third lai^r in every 
dimension than the defect which it is to cover. The fold 
which is sometimes left at the base of the flap after rota- 
tiiin may be disregarded, for it usually flattens out later or 
may be reducetl afterward by excision. If the flap has 
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been made a little too small, it is better to cover as much 
of the wound as possible without stretching it, and cover 
tlie remainder with skin graft. Any attempt to increase 
the size of the flap by pulling and stretching is useless. 
It should be securely suture<l in whatever position it 
assumes when it is applied to the defect. Hence, care 
should be exercised in cutting the flap to see that it fits 
as accurately as possible into tlie defect which is to be 
covered. After all the blee<ling has been stopped the 
sutures are introduced in such a way as to fasten the e<' 
securely. 
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In this method, as well as in that of Dieffenbach, the 
denuded area from which the tlap has been taken is closed 
as well as possible with sutures, or at least redneed in size 
as much as possible after the edges have been undermined 
and loosen^. The rest of the area may be covered with 
skin grafts after the method of Thiersch. 

With Dieffenbauh's method it is possible to cover a 
triangular defect {Fig. 135) by taking a rhomtwid flap 
from the adjacent area, loosening it from its bed, and dis- 
placing it laterally luitil it covers the defect. The dotted 
line in Fig. 135 indicates the upper Hmit of the Dieffen- 
bach flap ; but as the flap at once contracts it should be 
made a little larger (solid line). The broader the triangle 




Fir. 1 a"!.— Dieffenbach '8 bli 



to be covered — that is, the larger the lower angle — the 
higher should be the boundary of the flap, as was pointed 
out by voQ Siklosy, who, like von Arlt later, on, also ad- 
vised making the base of the flap narrower than the 
upper limit, which in fact renders rotation of the flap 
easier. By extending the apex of Dieffenbach's flap fur- 
ther toward the temple, the flap of Szynianowsky's modi- 
flcation is obtained. 

In applying a liandage during the afler-treatment of lid 
operations with pedunculated flaps, care must be exercised 
to avoid making pressure on the flap with the bandage, or 
distorting it when the dressing is changed. The wound 
an well as the palpebral fissure should at first be covered 
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with icKlDform gaiize, because there is always Bome g 
tiori. The first dressing mav be left in place for from three 
to four days. To secure pcrioot rest it is oftien necessary to 
bandage the other eye for twenty-four to forty-eight hours. 
Before changing the dressing it should be thoroughly 
saturateil witti warm sterilized physiologic salt solution or 
with bichlorid solution, 1 : 5000, and the irrigation is con- 
tinued while the gauze, which adheres to the wound, is 
being removed. The sutures may lie removed in from five 
to six days, after which a dressing with boratetl vasolin or 
pure vaselin is of advantage. 

The operative treatment of cicatricial ectropion, as well 
as blepharoplaatic operations in general, have greatly pro- 
fited by Thiersch's method of skin-graftliig', which 
may be used either to cover primary defects in the lid or 
as a secondary procedure to cover the denuded area from 
which a ])edunculated flap has been taken, as, for example, 
on the forehead, cheek, etc. 

n be obtained under fsTorable 
a flap withnul a p«dic1e, because the 
H.T.U11 II! axuiv iiruiii]it, iieveithelesa the value of Thiersch's method of 
Bkiu-graftJng is considerably greater than Viilude and CMnuak would 
have iiH believe. I can not help agreeia^ nith Kiihot, who has made a 
special {loint of pmctlGins this metliod, Suchs, and certain athens th«t 
when the method is wioA in the rif;ht place and pronerly cajried out it 
yields very good results. Tbierech's method is obTiouslv tuoHt satisfcc- 
tory in cases in whioh there ore scats in the neighborhood of the affected 
eye', making it difficult or even impomible to obtain a pedunculated flap. 
But even when this is not the cose, the grafting operation may have 
certain ndvantages over (he plaitti<' operation with a pedunculated flap, 
as, for example, when for cosmetic reasons it is desired to avoid dis^ 
uring the parts surmunding the eye willi the scar left by llie removal 
of a pcduneulateil Hup, as tliese seal's are Nometimee quite laige. 

On the other hand, it mnst be admitted that the employment of noo- 
pedunculatal flaps is often followed bv a very unpleasant seeondaty 



Althougli a pe<lunculated flap, it it a 
irrunistjini.es, is lo be piirferredtn a flat 
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KrnOing often becomes necessary. Tlie fault in these cases, however, 
lies not in the transplanted skin, btil in the fact that eidsion of the 
Bubculaneous cicatricial tissue has not been sufficiently Iharough, some- 
tinies because it is impostible to do so. This subcutuneotu cicatricial 
tisKiic then undergoes further rontntction, and in this way may cause 
nnplensanl secondarj; eontnicticm whether the flap is pedunculated or 
not. It is therefore important to take the trouble lo tree the opemlire 
field from cicntricitil tisBue as thoroughly as pomible. If the er*'~~ ~~ 
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LB traversed by eileniiiTe bands of scar timne, Kuhnt's pian 



i, whicb are 

Skin-grafting may be done at once if the hemorrhage 
has stopped, or at all events in a tew days, in whieh case 
the area will have to be anesthetized by subcutaneous in- 
jection of cocaiu. 

In my experience it is best to cut as lai^e and thin a 
piece of skin aa possible for skin-grafting, using a sharp 
planoconcave knife and faking the grafts from the inner 
surface of the upper arm, while an assistant seizes the limb 
on the outer side and stretches the skin as much aspossibie 
bv pidling on the soft parts. The skin as well as the knife 
should be well moistened with physiolopc salt solution, so 
that the flap will lie in wrinkles on the blade instead of 
sticking to it. To transfer the flap to the wound, the end 
is fixed with the point of a straight needle and the flap 
gradually paid out by slowly withdrawing the knife in the 
direction in which the longitudinal flap is to be laid on 
the wound. In this way the possibility of applying the 
flap with the dermal side outward is avoided. Thin flaps 
are better because they are less apt to roll up, and are 
therefore more easily made to lie smooth on tlie wound. 
Laige flaps afler the Thiersch method have this advantage 
over small, very thin flaps as recommended by Eversbuscn, 
that the area of skin-grafting appears less tessellated. 

This tessellated nppeanince is often quite marked after traiu>plun(ation 
with small Jliips, particiilarly with Reveniin's method. Tlius, in the 
case shown in Plato 22, the right side of the bee, which had been scalded 
by escaping steam, and had been treated elsewhere b; Hererdin's methix] 
three jeara before the picture was taken. 

Skin-grafting also has the advantage that it can be 
repeated in a difficult region more readily than trans- 
plantation of a pedunculated flap, and with patience and 
perseverance the method may in such cases in the end lead 
to a permanently goo<l result. The ca.«e of enormous cica- 
tricial ectn>pion shown in Fig. 1, Plate 19, in which, 
owing to caries of the orbital margin and of the temporal 
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Plate 19. 

Fig. 1.— Severe cicatricial ectropion, the result of caries of the or- 
bital mai^in, which had been present from the fifth to the fourteenth year 
of life. The patient is a male, fifty-two years of age. As a result of the 
insufficient covering of the cornea by the upper lid the membrane has 
become opaque, vascular and superficially indurated ; the eye, as a result, 
became blind and divergent. The temporal portion of the upper lid is 
adherent to the upi)er and outer edge of the orbit, which presents a deep 
gap, so that the lid is inserted fiar back in the cavity. A wide strip of the 
conjunctiva of the upper lid is constantly in view whenever the eyebrow 
is slightly raised. Admitted February 10, 1902. Separation of the upper 
lid from the bone to permit closing the palpebral fissure with sutures. 
Second operation February 23 : Skin-grafting after Thiersch to cover the 
large defect with skin from the upper arm. Good recovery ; discharged 
March 25. The eye can be completely closed. 

Fig. 2. — The same eye six months later. The eye can not be closed 
entirely, but enough for practical purposes. The patient waa again seen 
a year later and the same satisfactory result was found. 

Plate 20. 

Fig. 1. — Cicatricial ectropion in a man, nineteen years of age, who 
had been burned with molten lead at the upper outer angle of the lid. 
First operation September 27, 1902 : the lid was separated as far as the 
tarso-orbital fascia, the scar excised, and the upper lid drawn down and 
attached to the cheek with a suture (Fig. 2). Four days later the defect 
was covered with skin after the Thiersch method. 

Fig. 2. — Showing the wound before the skin-grafting. 

Plate 21. 

The same eye two weeks later, after uninterrupted recovery. Closure 
of the palpebral fissure is perfect. 

On November Kith, and again on December 16th, however, a secondary 
and a tertiary operation, although not as extensive as the first, had to l)e 
performed, after which the condition shown in Plate 21 persisted perma- 
nently, although in ordinary closure of the eye the palpebral fissure gapes 
2 mm. at the temporal extremity. 

bone, the upper lid was attached far back on the defective 
orbital margin, was relieved by an operation consisting in 
separating the lid and drawing it down as far as })()ssible. 
Almost the entire skin of the lid had to be made anew, as 
there was only a narrow remnant along the ])alpebral edge. 
The resnlt (Plate 19, Fig. 2) has persisted unchanged for 
three years. 
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In the case of the patioiit shown on Plate 20, on the other 
liand, three operations were necessary before a permanent 
cure was effected, probably because I operated a little too 
early. The deep bum was caused on the 10th of June, 
by molten lead, and the ectropion shown in Fig. 1 resulted. 
On September 27th the lid was divided so as to separate 
the palpebral margin, and tlie latter drawn down as far aa 
possible and secured with a suture (Plate 20, Fig. 2), On 
October 1st the defect was covered after the Thiersch 
method, and on October 15th the condition shown in Plate 
21 had developed. Later, however, the outer portion of 
the lid again contracted, so that the skin-grafting had to be 
repeated on November 16th and again on December 16th, 
although the subsequent operations were not quite so ex- 
tensive as the first. The final rtsnlt corresponds to the 
condition shown on Plate 25. The patient is just able to 
close the palpebral fissure. It would perhaps have been 
better to excise a little more of the sear in the prolongation 
of tlie eyebrow, 

A case like the one shown in Plate 22 obviously re- 
quires much more work. Although three years had passed 
since the burn was sustained and cicatricial contraction 
had ceased, the scar tissue extended far into the tissue and 
there was almost no skin left on the lid. The enormously 
lengthened palpebral edges and the hypertrophied conjunc- 
tiva gave rise to further difliculties, so that the result 
shown on Plate 23 was not achioved until the skin had 
been loosened five times and the skin-grafting operation 
performed each time. In addition Snellen's suture and 
tarsorrhaphy had to be resorted to. The picture, which 
was painted two months after the last, and one year after 
the first, operation, shows a result which well repaid all the 
trouble, and which, as subsequent observations proved, 
remained permanent. 

In this case it irniild have been impoHiible to nse a pediinoulated 
flap, except possibly bj resorting to the Itnlian method, whith consists 
in training (lie patient fur treeks until be can tolerate liaving; liis arm 
fixed with bandages or a piaster cast until a Hap taken from the arm has 
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Plate 22. 

Enormous cicatricial ectropion in a mau, twenty -three years of age, 
who had suffered a deep burn on the right side of the cheek three years 
previously from escaping steam, and had been treated elsewhere by the 
transplantation of small pieces of skin after the Reverdiu method (with- 
out the cooperation of an oculist). Slight vascular clouding and small 
reflecting ulcers on the lower portion of the cornea. Enormous elonga- 
tion of the palpebral margin. First operation February 14, 1902 ; both 
lids were divided until they were quite movable and the palpebral fissure 
could be closed with sutures (without freshening up the edges). Four 
days later the large wound was covered with skin from the arm after the 
Thiersch method. In March and April the operation was repeated on a 
smaller scale because the ectropion continued to recur. In July and No- 
vember of the same year the operation was again repeated. In April 
tarsorrhaphy at the outer canthus was added. 

Plate 23. 

The same eye on February 5th, three months after the last operation. 
There is good closure of the palpebral fissure. Subsequent observation 
showed that the result was permanent. 



had time to grow favSt to the eyelid, after which the flap is divided. In 
favorable cases this i-equires from six to eight days, but, unfortunately, 
the discomfort of the forced position of the arm lasts just as long. 

Ill the case illustrated on Plate 24, in which the nasal 
portion of the lid had been destroyed a year previously by 
a dog-bite, and the remaining temporal portion had become 
the seat of cicatricial ectropion, a simpler operation suf- 
ficed to correct the deformity. Only on(» transplantation 
was done, the deficiency being supplied by a pedunculated 
flap taken from the upper lid after the method of Fricke. 
It would have done no harm, however, if another attempt 
had been made to raise the lid still more, but the ])atient 
was satisfied. The grafted skin underneath the })al])ebral 
border may be recognized l)y its paler color. 

Before examining more closely into ble})haroplastic 
operations in the narrower sense of the term — that is, the 
entire or practically entire restoration of eyelids, including 
the conjunctival portion — let us devote a m()ment\s atten- 
tion to the operative correction of scars on the inner side 
of the lid that have led to adiiesion of the lid to the globe, 
or symblepharon. The condition is usually due to the 
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adhesion of opposed raw surfaces on tlie lid and on the 
globe, more rarely to ficatrieial contraction of the conjunc- 
tiva as a result of uemp'hi&us or trachoma. 

If the adhesion is at all extensive the operation for 
Symblepharon is usually a very difficult undertaking, 
and is often followed by only a moderately good, or even 
an unsatisfactory, result. But in this condition, also, 
matters have been improved since the invention of the 
method of transplantation, especially of thin pieces of 
skin. 

Less extensive adhesions, such, for example, as are pro- 
duced by burns or cauterization of the lower transitional 
fold and adjoining iMlpebral and bulbar conjunctiva, are 
best removed by tlie method of von Arlt, as shown in 
Plate 26. In this ca.se the jiarta had been converted into 
an extensive eschar by the burning of the molten iron 
(Plate 25, Fig. 2), and this had been Ibllowed by cicatri- 
cial adhesion between the eyelid and the globe, extending 
OS far as the cornea (Plate 26, Fig. 1). Mere division of 
the adhesion and the insertion of a disk of metal or glass 
to prevent the parts from growing together again, as was 
formerly done, is perfectly useless ; nor is the methwl of 
any avail to avoid symblepharon in recent cases. The 
process of adhesion between the parts is so powerful that 
all such objects are gradually forced out, and it is there- 
fore absolutely necessary, after the adhesion has been 
divided, to see that both the palpebral and the bulbar 
wound are covered with conjunctiva, or at least one of 
the wounds should be so protected against adhesion with 
the opposite wound. It may be possible to cover both 
wounds by reflecting the bridge of ctmjunctiva, which is 
put on the stretch as the lid is drawn down, toward the 
transitional fold and closing the bulbar wound by a hori- 
zontal row of sntures. The reflection is eflected by means 
of a doubly armed sntnre, which is drawn through the 
bridge of conjunctiva, as shown in Plate 26, Fig. 1. If 
the conjnnctivft, as sometimes happens in these cases, is 
drawn np to the cornea in the form of a pterygium, the 
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Plate 24. 

Fig. 1.— Cicatricial Ectropion after a Dog-bite: The patient, a 
woman, forty-nine years of age, had been bitten a year previously by a 
large dog, so that the lower lid hung down. The family doctor cut off the 
dependent portion (evidently the nasal half of the lid), on the ground 
"that it was lost, anyhow." That was a great mistake ; everything ought 
to have been at once carefully sutured. First operation, June 18, 1901 : 
Incision of the inner canthus, 3 mm. from the edge of the nasal portion 
on the lower lid and parallel with it, extending as far as where the eye- 
lashes begin, followed by loosening of the lower lid until closure of the 
palpebral fissure was possible without exerting much friction. From the 
upper lid, which has an abundance of flaccid skin, a tongue-shaped flap, 
3.5 cm. in width and | cm. long, with its base over the inner canthus, 
was cut and stitched into the defect on the lower lid. The wound on 
the upper lid was closed with a suture. As the flap was rather long the 
top became necrotic and sloughed away, so that on July 16th a second 
operation was performed. By means of an incision along the lower edge 
of the orbit the lid, which had become everted, was once more elevated, 
the palpebral fissure again closed with a suture, and the crescentic 
wound, which was more than 1 cm. in width, covered with skin after 
the method of Thiersch. Grood recovery ; discharged August 30, 1901. 
Closure of the i)alpebral fissure is good. 

Fig. 2.— Condition of the eye fifteen months later : The position of the 
nasal portion of the lower lid is not quite correct, but the patient is sat- 
isfied and refuses to have anything more done. 



suture is passed through the traumatic pterygium after 
the fold of conjunctiva has been carefully separated from 
the globe (and, if necessary, also from the conjunctiva) 
without denuding any more tissue than is absolutely nec- 
essary. The two needles are inserted, at a distance of 
about 3 to 4 mm. from one another, into the transitional 
portion of the lower lid, brought out through the latter, 
and the sutures tied over a little roll of cotton. The 
wound, which is indicated by the dotted line, is then 
])repared for closure by means of two incisions running 
j)arallel to the corneal margin and by undermining the 
j)alpel)ral conjunctiva laterally, and closure effected by 
means of 2 or 3 horizontal sutures. As the bulbar con- 
junctiva is extremely movable, it can be utilized for cov- 
ering a defect in this way without undue stretching. 
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OPERATIOSS FOR EOTBOPION. 

In every case of extensive adhesions between the lids 
and the globe, whether they be due to iQJury or to disease, 
the best practice consists probably in transplanting a thin 
piece of skin obtained from the inner side of the upper 
arm, and as iiearly as possible free from hair — in other words, 
a Thiersch flap — for the purpose of covering the wound 
which is left after carefully separating the lids from the 
globe. In many cases of this kind, in which the trans- 
parency of the cornea has been destroyed by cicatrization, 
all that is desired is merely to make room for an artificial 
eye. In view of the numerous and, for the most part, 
unfavorable experiments with transplantation of mucous 
membrane (from the mouth, vagina, rabbits, etc.), the 
transplantation of skin is very much to be preferred. 
Thin pieces of akin, as nearly as possible free irom hair, 
when transplanted, gradually assume the character of 
mucous membrane and are well tolerated by the eye. 
Skin-grafting on the inner surface of the lids is, however, 
more difficult tlian on the outer surface, and the operator 
will succeed better by taking advantage of an observa- 
tion which is readily made in transplanting a flap of skin 
after the Thiersch method. It is that the less yielding 
the soil to which the flap is to be transplanted, the more 
quickly it will heal and the less will be the secondary 
shrinkiug. For that reason large denuded areas imme- 
diately overlying bone (as, for example, the lai^ wound 
in the forehead in the patient shown in Fig. 118) beal 
very rapidly and without any trouble. In the case of a 
pedunculated flap the necessary support may be given to 
it by applying the unyielding surface to the other side — 
that is to say, to the upper instead of to the lower side of 
the flap. With this tlioitght in view, Hotz and May 
greatly improved the method of transplanting skin into 
the conjunctiva by using a rigid support — Hotz a thin 
piece of lead and May a suitable glass prothesis — for the 
flap and maintaining it in a stretched condition. 

By loosening a lower lid that is completely adherent to 
the globe, so that it becomes quite movable and the globe 
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Plate a^. 

Fio. 1.— Gomplete ■ymMtpliaTon and almost complete aiikyloblei»li- 
■nil in a man forty-two yean of age. The condition resulted from a 
bum of the eye with molten iron. Almost the entire palpebral as well as 
bulbar conjunctiTa waa necrotic when the patient was admitted on Jan- 
nary 15^ 1903, and the cornea was so badly burned that it became perfo- 
rated on January 23d. On January 28th the globe was enucleated. The 
picture shows the condition of the orbital region at the beginning of 
Much. On March 13th a new cavity was made for the reception of an 
artificial eye. On March 19th an attempt was made to close the cavity 
with flaps of skin, after the method of May ; but the result was unsatis- 
Ihctory, and on March 99th another extensive transplantation was per- 
formed. Again the tranaplanted pieces^ for the most part, failed to adhere, 
and the pieces that did adhere contmcted subsequently, so that on April 
7th the condition was the same as at the beginning of the trouble. 

Fig. 2. — Becent bum on the lower portion of the conjunctival sac with 
a heated piece of iron, in a lad seventeen years of age. The accident 
happened on December 23^ 1992. 

Plate a6. 

FiQS. 1, 2.-- The symblepharon which had meanwhile developed was 
treated by operation on February 28, 1903 (see text). 



also regains its mobility, and by covering the large wound 
which occupies the inner aspect of the lid and the lower 
portion of the globe with flaps after the Thiersch method, 
the latter may remain in good apposition with the globe 
and the edge of the lid if the eyes are properly bandaged 
so as to render the parts absolutely immovable, especially 
if the flap has been secured to the conjunctiva with a few 
sutures. In the transitional fold, however, there is noth- 
ing to counteract its shortening, and from that point con- 
traction goes on in both directions, and is so marked that 
the transplanted piece ultimately stretches from the edge 
of the lid to the globe, and the original condition is re- 
stored. 

It is possible with this method of skin-grafting to secure 
the flap in the transitional fold by means of a loop or 
bridle suture (which von Stellwag used for the transplan- 
tation of mucous membrane) and thus keep it in close 
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contact with its support. For that piirjtose the two needles 
of a doubly armed aiiture are intr()dueed through the 
superimposed flap and thnnjgh the entire lid, at not too 
great a diBtaiice from one another, and the sutures tied on 
the outside of the skin, over a small roll of cotton or a 
piece of drainage tube. Two or three additional sutures 
may be introduced in the same way alongside the first. 
These sutures draw tiie transplanted flap firmly iuto the 
transitional fold. That a suture of this kind is useful 
even in transplantation of mucous membrane is shown by 
a case of Axenfeld's, in which he succeeded by a plastic 
operation in restoring tlie entire conjunctival sac after 
complete cicatricial syrablepharon and ankyloblepharon, 
although it required four operations, each lasting from two 
and one-half to three hours. He used mucous membrane 
from the lips and mouth, 

Hotz's lead plate, which can be perfectly adapted to 
the operative field, offers the great advantage of pressing 
the transplanted flap evenly over tlie wound and rendering 
it immovable. From a piece of lead foil about 0.5 mm. 
thick (or a piece of tinluil, as, for example, a piece of a 
bottle-cap) a suitable piece, usually of a crescentic form, is 
cut out and bent into the proper shape; a few holes are 
then bored into the edge tliat is to fit on the palpebral 
margin for the sutures with which it is to be secured afi«r 
the transplanted piece of cutis has been placed in position. 
The other edge of the lead plate is placed in the transi- 
tional fold. The skin itself need not be fixed with sutures. 
On the other hand it may be well to close the palpebral 
fissure for a few days with sutures, and to keep an occlu- 
sive dressing on the other eye for two days. 

May's method was used by Widmark in a number of 
case^ (reported by Landstrom) with good result. After 
the lids have l)een separatefl from the globe and the liemor- 
rhage has been arrested, the glass eye, covered with skin 
flaps after the Tliierscli method, is introduced into the 
conjunctival sac, the lids are united with sutures, and the 
dressing applied. The sutures may be removed from the 



I 
I 



342 OPERATIONS ON THE EYE. 

Plate 27. 

Large carcinoma, which has evidently started from the inner cantbus 
of the eye (a small carcinomatous proliferation is also seen on the left 
side). The i)atient, who had been referred to the clinic by his physician, 
has not been able to make up his mind to submit to an operation. The 
tumor forms a mass 1 to 2 cm. thick and somewhat depressed at the center, 
where it bleeds readily. By drawing the tumor down the cornea can be 
seen behind the upper portion. Below, it is adherent to the skin of the 
cheek, into which it has proliferated. 

First operation November 22, 1902 : Extirpation of the small tumor on 
the left side and the large tumor on the right side. The wound, which 
is the size of a small palus, is seen to be intact and freely movable ; the 
lower lid is altogether deficient ; the temporal third of the upper portion 
was saved and drawn over the cornea as well as possible and united to the 
temporal portion of the lower lip of the wound and to the palpebral con- 
junctiva, which had formed a border 0.5 cm. in width, surrounding the 
cornea toward the nasal side. Four days later we covered the entire 
wound with skin obtained from the arm after the Thiersch method, vrith 
a good result. The remains of the upper lid gradually came down lower 
and lower over the cornea, which remained entirely intact. Below the 
cornea was a strip of free palpebral coiyunctiva, which on December 15th 
was reflected upward and covered on its outer side with a flap after the 
Thiersch method. At the same time the outer canthus was somewhat 
enlarged by an incision and covered with flaps of skin. 

Plate 28. 

Shows the patient's condition when he was discharged cured on De- 
cember 31, 1902. Further attempts to correct and expose the cornea were 
put off to another time. 

lids after five clays, but the glass plate is allowed to remain 
a few days longer. The method is probably best adapted 
for eyes with a leiikomatous cornea. The procedure, like 
that of ITotz with a lead plate, may, under certain circum- 
stances, have to be rej)eated in order to increase the depth 
of the conjunctival sac. In the case illustrated in Plate 
25, Fig. 1, there was comj)lete symbh^pharon with large 
ankylol)le})haron secondary to an extensive burn of the eye 
and enu(;leation of thc^ globe. Two operations after May 
did not suffice to create enough space for an artificial eye. 
In this case, however, the difficulties were about as great 
as could be imagined, and for external reasons the opera- 
tion unfortunately could not be continued. 
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When the surgeon is TOnfronted with the task of jwr- 
forming a blepharoplastic operation in the narrow 
sense of the wonl— that is, forming a <!omplete lid after 
deatrnction hy niahguant disea-se, injury, gangrene, etc. — 
the difficulties are multiplietl, beiiaiine both the anterior 
and the posterior aspects of the Hd liave to be newly 
formed. 

Such cases, especially when the lower lid is deficient, 
may be treated by Eversbusch's operation, which is then ' 
pertbrmed in two sittings. At the first sitting a flap of a i 
suitable size is formed from the neighboring skin (ofler I 
Fricke). The dorsal side of this flap and the wound pro- | 
diieeil by its excision are covered with epidermis, the latter . 
covered with protective silk or rubber paper, and the flap 
returned to its natural position. After the transplanted 
piece of skin has grown fast, the flap is inserted in place 
of the lid that has been destroyed, after freshening up the 
orbital margin as required. Later, Eversbusch recom- , 
mended that the posterior surface of the flap be covered 
with mucous membrane obtained from the pharynx of the 
rabbit. 

If the transitional portions of the lower or upper lid 
are preservetl and the other lid is in good condition, the 
latter may be used for closing the gap after the method 
suggested by Landolt. For example, if the lower lid ia 
to be restored the intact upper lid is divided into two 
layers, an anterior layer consisting of cutis and muscle, 
and a posterior layer consisting of tarsus and conjunctiva. , 
The anterior layer is then converted into a bridged flap by 
a curved incision along the orbital margin, and this flap is 
drawn down until the upper edge of tiie bridge is at the 
same level as the lower edge of the posterior layer. What 
remains of tlie lower lid is split into two layers, and the 
liiwer edge of the bridge flap formed from the upper lid is 
inserted between the two layers and secured with sutures, 
the bridge flap having first been freshened up on its ante- 
rior side also. After the eye has been kept closed for 
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Plate 29. 

The same patient after the caxclnoma had recurred and had again 
been removed. On January 26, 1903, he returned with a recurrent 
growth the size of a hazel-nut at the inner canthus, which, by the time 
he could be admitted and operated upon (February 3d), had attained the 
size of a walnut. On that date I did a radical extirpation, covering the 
wound with a large flap taken from the forehead, with its base at the root 
of the nose, and, after splitting it at the end, secured it with sutures in 
such a way as to restore the nasal halves of the upper and lower lids. 
In order to form a better inferior covering for the cornea I cut a small 
flap, with its base directed toward the temple, from the surrounding skin 
and stitched it to the lower i)ortion of the skin flap. The areas from 
which the large forehead flap and the smaller flap had been taken were 
covered on February 13th with skin taken from the arm after Thiersch, 
the wound on the forehead having previously (at the operation) been 
reduced as much as possible by means of sutures. The picture shows the 
condition of the eyes in the middle of March. The lower edge of the 
cornea is not covered, and therefore shows a small marginal ulcer at that 
point. The patient had to be discharged on March 13th, and further pro- 
cedures to correct the condition were put ofi" until another time. 

Toward the end of March and in April another attempt was made to 
utilize the small remainder of conjunctiva for small pedunculated flaps 
to cover the lower porticm of the cornea. The attempt was so successful 
that the patient's discomfort was relieved, and on September 23d he 
showed visual power of ^i^wlien the upper lid was drawn u]) or he put 
his head back. No local recurrence of the tumor lias appeared so far, but 
in September, 1903, a glandular carcinoma had to be removed from the 
angle of the jaw in the surgical clinic. 



several months a new j)alj)el)ral fissure is made bv ineising 
the membrane. 

If the palpebral portions of both lids are absent the 
remains of the transitional portions are also divided into 
two layers ; but in this ease the posterior layer of the 
lower lid must be freed in its transitional portion by an 
ineision along the orbital margin, so as to make it possilde 
to draw it up. The eye is then covered with a membrane 
eonsisting of tlu; 4 layers of the 2 remnants of the lids 
wjiieh have been drawn apart and the edges of which 
overlap. These 4 layers in alternation present a wound 
surface first posteriorly and then anteriorly. The latter 
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would nowailays be covered with flaps after tlie Thiersch 
method. 

The same method of splitting into layers and inter- 
leaving the layers may also be done in a horizonfeil direction, 
after Landolt. 

Operat[ons on the Conjunctiva. 

The most important operations on the conjunctiva that 
still remain to be considered have to do chiefly with the 
surgical treatment of trachoma. 

As in all other operations on the conjunctiva, the neces- 
sity of sparing the memhrane as much as possible must be 
constantly borne in mind. 

(1) It is therefore better not to excise the transitional 
folds unless they are so thickly covered with granules as 
to leave hardly any normal tissue between them (Galezowski, 
Heisrath, and others). In such cases from fave to eight 
needles threaded with silk sutures are introduceti vertically 
into that part of the conjunctiva which is to be removed, 
the area is marked out with a scalpel, and separated from 
the subjacent tissue with scissors. The sutures are then 
drawn through and tied. 

If the granules are not very thickly scattered over the 
mucous membrane, it is better to destroy them with the 
(2) galvanoeautery, or to resort to (3) scarification and 
bnishing out with a wire brush like von Schroder's, for 
example (Fig. 140), or still better (4) crush them out. 

The latter method may be combined with scarification, 
but, as a nde, this is not necessary, because the crushing 
instruments usually have sufficient force to express the 
granules from the tissues. To the earliest instruments of 
this kind, designed by Prince (similar to the forcefB shown 
in Fig. 139) and Noyes, were soon added Knapp's roller 
forceps {Fig. 136} and Rust's modification of it (Fig. 137). 
Then appeared Dohnbei^s clamp (Fig. 138) and Graddy's 
instrument, which is in every way similar to it, von 
Schroder's (Fig. 139) and Kiihnt's expressors with fenes- 
trated end-plates. The longitudinally serrated rolls of 
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FiQB. 13fl-I40.— Instruments for the treatment of 
FlO. 136,— Kniipp"a roller forceps. 
FlQ. 137. — Kofit'a roller forceps. 
Fio. 138.— Dohoberg's clamp forceps. 
FlQ. 139.~von Schroder's olamp forceps. 
Fia. 140. — Tun BchrcMcr's wire brush. 



Knapp's forceps and Rust's modification — thfe latter enables 
one to get a better hold of the most lateral portions of the 
transitional folds — must be kept in perfect condition and 
guarded against rust, because it is important that the rollers 
should rotate properly ; hence they should be cleansed 
immediately after being used. 

After the eye has been tborouglily anesthetized by means 
of cocain and adrenalin, the roller and clamp forceps are 
applied to the everted lids. [Guttiiian recomnieuda a form 
of subconjunctival infiltration anesthesia with a cocain 
and salt solution. — Ed.] The transitional fold of the 
upper lid is seized with the fixation-forceps and drawn 
away from the eye, so that the entire lid may l»e seized, 
between the ends of the instrument. On the lower lid the 
fixation-forceps can be dispensed with. The affected 
portion of the tissue is manipulated by drawing it out with 
the inBtmmcnt until it is free from granules. The angles 
of the lid and, if necessary, the caruncle must be carefully 
attended to. If the tarsal conjunctiva contains granules, 
one blade of the roller forceps is applied to the skin of the 
lid and the other to the conjunctiva, and the instrument 
passed over the lid several times in this way until all the 
granules have disappeared. 

In all these expressing operations it is a wise precaution 
to wear protective spectacles, so as to guard against any 
of the infectious material entering the eyes. I have heard 
that in Eussia physicians have become infected while per- 
forming this operation. 

No bandage is requirwl after the operation, and the 
patient, as a rale, feels very mucli relieved. [Immediately 
after an operation for expression, with forceps, of trachoma 
granules, iced compresses are of service. The subsequent 




treatment with a hichlorid (1 : 7000) lotion and ai^pol or 
protargol, to lessen discharge, is important. — Ed.] 

D. OPERATIONS ON THE LACRIMAL ORGANS. 

In the great majority uf cacos operative interference is 
required to correet ahnormalities in tlie flow of the tears 
into the nose, usually as a result of narrowing of the nasal 
duct and its consequences. 
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FiuB. 141-148. — lufitniinents for operations <in tlie lacrimal paasi 

Fio. lll.—Ettinttor after L. MulJer. 

FlO. 1*3. — Glass BTringo with cannQla. 

FlO. 1*3.— Blunt (conical) probe for dilating the canalicMilus, 

FlO. 14*.— Weber's knife for splitting the caualitulua, curved. 

FlO. 145.— Same instrument, straight. 

Fio. l*l>.^Bownuin'E sound, before it has been bant for qbb. 

Fia. 147. — Bowman's sound, after it baa be«a buut for aae. 

FlO. 1*8.— Von Wcoker'a hollow sound. 



1. Simple eversion of the lower lacrimal ptmc- 
turn when the lacrimal passiiges lire i>tlierwi,se normal 
may, however, cause laurimatiou and prove the Iwginniiig 
of an ectropion. If the lower punctiim is not below the 
level of the tear-lake, the accumulated lacrimal fluid is 
very apt to run over, and the patient keeps wiping hia 
eye, which he does, aa a nile, in an outward aud down- 
ward direction. The lower lid ia thus draped downward 
and outward, and if the tissues are flaccid from old age 
this may lead to the production of ectropion, assisted as it 
is by the shortening of the skin, which is caused by the 
excessive maceration and excoriation. A vicious circle 
is thus established, by which a simple eversion of the 
lower lacrimal punctum may lead to ectropion. 

For this reason the anomaly, which, as a rule, is the 
result of the relaxation of the lid, ought to be removed as 
Bonn as possible, first, by ordering the patient always to 
wipe bis eye in an inward and upward direction ; secondly, 
by splitting the lower canaliculus. The splitting must 
be done in such a way that the slit is submei^ed in the 
tear-lake, and, hence, the jxisterior, and not the upper, wall 
of the canaliculus must, be divided. After the lower 
canaliculus has been somewhat diluted with a conical 
probe {Fig. 143) in a manner to be described presently 
(Figs. 149, 150), one of the blades of a slender, blunt pair 
of scissors is inserted into the canaliculus, which is at the 
same time drawn well away from the globe. The edge of the 
scissors blade is then turned toward the posterior wall of 
the canaliculus, so that tlie other blade comes close against 
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the globe, and the eaual divided. After the lid has been 
allowed to resume ita normal position, the slit tiliould be 
directed downward toward the lower portion of the car- 
uncle. 

This, however, is not enough ; for the wound would 
simply grow together again. In order to keep it open it 
must Ix; dilated several times with a probe during the 
next few days, or, what is still better, Hoffmann's sug- 
gestion of cutting off one edge of the slit with the scis- 
sors and thus converting the canal into a groove may be 
adopted after the canaliculus has been opened. 

2. With regard to dacryosteuosis, which is such a 
common trouble, I am convinced, after years of ex|>erieiice, 
that operative treatment, which includes dilatation with 
the probe, should not be resorted to until the more con- 
servative treatment by the injection of medicated solutions 
and the treatment of the nasal cavity, if the latter is also 
diseased, have &iled to effect a cure, I am therefore firmly 
opposed to the employment of the sound from the very 
beginning as a matter of routine (see my Atlas and Epitomtf 
of Eeta-vcU Diseases of the Eye, p. 89). 

Irrigation of the lacrimonasal duet, which has already 
been discussed as a preliminary measure in major opera- 
tions (p. 57), is performed with a syringe armed with a 
delicate cannula. A glass syringe (Fig. 142) is the best. 
In order that the cannula may be readily introduced into 
the lower canaliculus, the latter is cautiously dilated with 
a blunt probe (Fig. 143). In the case of sensitive per- 
sons a few crystals of pure cocain should be applied to the 
lacrimal punctum a little while before the operation is 
begun. The probe must be introduced in a direction cor^ 
responding to that of the canaliculus — that is, at first ver- 
tically (Fig. 149) for a distance of from 1 to 2 mm., and 
then brought into the horizontal plane (Fig. 150) and 
cautiously advanced with a slight boring movement. The 
syringe, which has been previously filled with (he fluid, 
is then at once introduced, also at first in a vertical direc- 
tion, and the contents gradually discharged into the lacri- 
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mal sac by pushing ou the piston (Fig. 151). The patient 
should ineline the head slightly forward to allow the tiuid 
to run out through the nose. 

Even this simple procedure is not always quite easy, 

,and an inexperienced operator is likely to make a false 

passage with the conical prohe or with the cannula — that 

is, push it into the tissue, which, if bichlorid of mercury 

is used, is followed by a severe and painful swelling of 




the tissue surrounding the canaliculus, lasting several 
days. 

For this reason, if the operator is not quite sure of 
himself be should use a physiologic saline solution when 
he performs his first irrigation. Medicated solutions that 
may 1)6 recommended are bichlorid of mercury, 1 : 6000 
up to 1 :1000; protargol, 5 to 10 per cent. ; [at^yrol, 10 
to 25 per cent. — Ed.] ; silver nitrate or zinc, 1 per cent., 
etc. An important precaution consists in injecting the 
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canal with adrenalin, which causes some dilation and thas 
affords an easier passage not only for the medicateii solutions, 




but also for the probe. In the case of sensitive persona it 
ia best to Ijegin by injecting a few drops of cocain sol 
as the medicated solutions are then less unpleasant. 
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3. Dilation of the nasal duct by means of 
sounds aliouk! \v M\ to tlio pnicticed specialwt, for it is 
a useless proceiim-e imlfHs ttio tf'chiiic is perfect and due 





caution is observed. It is better to use the upper canal- 
iculus, because the introduction of the sound causes less 
distortion than in the lower canaliculus. A day before 
the sound is introduced the canaliculus is tu be split with 
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a bfiit or straight Weber's knift', if necessary, after pre- 
liminary rocainiznfioii and dilation with tin; c?onit;al prubc. 
The sound selected for the diliition should not be too 




small ; Bowman's No. 3 or 4 (Fig, 147) Iw the best. 
EeJbre the sound ia introduced a few drops of a 2 to 5 per 
cent, solution of cocain, followed by adrenalin, or the two 
together are injected into the duct, and if the latter is 




F;o. lM,-Dilfttioii ijf Ihe right iinsttl duct wi 
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Plate 30. 

Fig. 1. — Extirpation of the tear sac in a woman, thirty-three years of 
age, who states that the left eye began to run six months previously. 
Swelling (ectasia) of the tear sac and suppuration began four months 
previously. The patient would not hear of extirpation of the tear sac, 
which was proposed, and had herself treated elsewhere for three months 
by sounding. She also said an incision and curettage had been performed. 
As, however, the purulent catarrh of the tear sac persisted, she returned 
to the clinic on October 28, 1902, and was relieved of her tear sac under 
local anesthesia with a eucain-cocain solution. Normal recoyery. 

Plate 30. 

Fio. 2. — The extirpated tear sac, which had probably not been reached 
by the incision and curettage referred to. 

still permeable, so that the solution flows out through the 
nose, this procedure will materially facilitate the introduc- 
tion of the sound and make the operation much more 
bearable to the patient. 

As the sound is introduced into the canaliculus and tear 
sac the upper lid must be drawn well outward — ^that is, the 
canaliculus must be straightened and put on^ the stretch 
(Fig. 152). The sound must not be brought into the ver- 
tical position until the point has evidently touched the 
bony nasal wall of the tear duct. As the sound passes 
into the lachrimonasal duct (Fig. 153), special caution 
should be used and tlie instrument should be advanced 
very slowly, because it is at this junction that strictures 
are quite often found. During this step the skin above 
the tear sac should be drawn well upward with the thumb 
of the left hand, while the rest of the hand is used to 
steady the patient's head. In sounding the right canal- 
iculus the operator should stand behind the patient (Fig. 
154). 

After the sound has successfully reached the nasal duct, 
it is very cautiously introduced along the passage, and 
withdrawn from time to time for the purpose of smoothing 
out any folds of mucous membrane. It is utterly wrong 
to employ force when it is found impossible to introduce it 
any further. Instead it should be allowed to remain in 
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place about half an hour and then removed, and another 
attempt made after two or three daya to push it further 
along, which attempt quite often proves successful. At 
the second sitting, also, the sound should not be carried 
farther than it will go with gentle pressure. If the oper- 
ator gets the impression that the sound is completely 
through the canal (so that the leaf stands at the inner 
extremity of the eyebrow), he should make sure of the 
fact by injecting some fluid. The sound is carefully with- 
drawn after half an hour, the patient's head being firmly 
fixed with the left hand during the process, and von 
Wecker's hollow sound (Fig. 148) is introduced into the 
canal in the same way as the solid sound. The wire is 
then withdrawn and fluid injpcte<l with a glass syringe. 
By slowly "witlKlrawing the hollow sound the entire canal 
and tear sac may Im flushed out with the medicated solu- 
tion. The introduction of the soimd should always be 
followed by an irrigation of this kind. 

4. Exdrpatiou of the tear sac in cases of imper- 
meable stricture tliat lead to the accumulations of secre- 
tions in the sac and irritation of the eye with danger of 
purulent keratitis is an excellent operation, which, as a 
rule, is followed by ver^' good results and leaves a very 
Blight scar. It is much to be preferred to obliteration of 
the sac with caustics, which was formerly in vogue. An 
incision having been made from the front, after Petit, or 
from the side by splitting both eanaliculi, the slits were 
deepened until they extended into the sac. It is also 
preferable to curettage and cauterization by means of Pet- 
it's incision. This ancient operation was again recom- 
mended, especially by Berlin, and has gradually won gen- 
eral acceptance. 

As a preparatory measure it is well, if possible, to flush 
out the sac with protargol for several days, so as to cleanse 
it at least partially. Thcoperation, unless dense adhesions 
of the sac from former inflammatory conditions and forcibe 
sounding are suspected, may be performe<l imder local 
anesthesia with eucain-cocain-adrenalin. If the adrenalin 
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is added, the hemorrliage, which is so troublesome in | 
operation, is usually quite inconsiderable, and the o^el 
ation, therefore, much less difficult. In general anesthesia, 
especially with ether, the hemorrhage may be very severe 
and very troublesome, particularly in obese persons. 
From time to time the wound must be sponged with 
CO cain -adrenalin and the operation interrupted to wait for 
the drug to act. In rather anemic and emaciated indi- 
vi<luals the operation may be quite a simple one, particn- 
larly if the sac is somewliat dilated and the walls are thick. 
Under local anesthesia the above-mentioned solution is 
inject<!d not only into the sac itself, but also subcutaneously, 
and to some depth into the tissues surrounding the sac. 
Ten miniit£s should be allowed to elapse before beginning 
the operation, when it may be performed, if not quite 
painlessly, at least without giving the patient very much 
discomfort, 

Aa the wound is very deep, it is indispensable to have a 
good light ; if necessary an electric light reflected from a 
head mirror. For the same reason it is better to make 
the skin wound large — that is, from 2 to 3 mm. in length 
— so as to gain free access to the operative field. As the 
scar is usually invisible, 1 cm., more or less, is of no im- 
portance. The incision is carried in a curved direction 
around the inner canthu^ over the nasal extremity of the 
palpebral ligament, so tliat ^ of it lies above and the other 
% of it below the said ligament. It is best to carry the 
initial incision as far as the palpebral ligament, which is 
divided near its insertion in the bone. The nasal wall of 
the sac is then dissected away along the ligament, after 
which the upper dome is separated with the scissors and 
blunt dissector. The temporal wall of the sac is thtsk ■ 
exposed, the operator taking great care not to go too near 
the globe nor to injure the internal rectus. I once saw as 
operation for extirpation of the lacrimal sac (not performed 
by me), in which the muscle was probably partly excised, 
complete loss of function of the internal rectus, and, 
although I made two attempts, I was unable to correct the 
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condition. It is therefon; important to keep the wound in 
constant view eitlier by means of lioiiks or MuUer's re- 
tractor (Fig. 141) and Axenfeld's, which holda the wound 
apart from below upwanl also. In addition it is indis- 
pensable to keep tiie operative field clean by constant 
sponging ; in some cases it may be necessary to ligate the 
artery. After the sac has thus been exposed (Plate 30), 
it is fixed with a heavy pair of forceps, freed on its poste- 
rior surface, and finally divided at its lower extremity 
where it mei^a into the lacrimunasal duct. 

When it is impossible to dissect out the sac in this way 
as a whole, the operation must be completed with a sharp 
knife, as no part of the mucous membrane must be left 
behind. In doing so the upper })ortion of the lacrimo- 
nasal duct may also be curetted away, but tlie curet should 
not be carried too far down, as the blood may flow into the 
nose, pharynx, and larynx, 

Aft^r the wound cavity has been well fluwlied out with 
1 : 1000 bichlorid solution and wiped out with sponges, it 
may be dusted with a little iodoform powder ; although 
this is not necessary. The skin wound is then closed with 
a few deep and several superficial sutures, iodoform gauze 
is applied, and the eye oandaged with gentle pressure. 
Convalescence is usually remarkably good, and in from 
six to seven days the sutures can be removed and the 
wound can be painted with iodoform coltodium. Many 
tiperators prefer to split the sac. befiire turning it out, and 
then to dissect it out. It is |K)ssible that this procedure 
may render it easier to find the sac, which is often diiS- 
cult in the deep bloody wound. By taking one's bearings 
by the palpebral ligament, and, if necessary, by filling the 
sac with fluid during the operation through one of the 
canalicuti, it is hardly possible to miss it. 

The filling the sac with paraffin is a good operation 
when it is successful ; but its performance, as I have sat- 
isfied myself, is not very easy. In suitable cases it may 
be effe(!ted by means of von Pflugk's syringe and heating- 
iron, which can be obtained from Windier, in Berlin, 
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Accidents and mistakes in opera- 
tion for cataract, 154 
interfering with healing of wound 
after operations for cataract, 
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Adrenalin anesthesia, 31 
cocain for hemorrhage, 33 
for hemorrhage, 32 
Advancement, Brand's method, 258 
capsular, de Wecker's method, 

256 
de Wecker's method, 250 
Knapp's method, 249, 257 
Roster's method, 259 
Landolt's method, 252 
M tiller's myectomy for, 259 
Prince's method, 253 
Schweigger's method, 258 
Todd's method, 258 
Verhoeff's method, 254 
Webei-'s method, 249 
Worth's method, 255 
Anagnostakis' operation for entro- 
pion, 314 
Anesthesia, 25 
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beta-eucain and adrenalin chlo- 

rid, 32 
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chloroform, 25 

mortality due to, 28 
cocain, 29 

in enucleation, 30 

in iridectomy, 31 

in removal of lacrimal sac, 30 

in strabismus, 29 
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Anesthesia, collapse during, treat- 
ment of, 26 
enucleation during, 26 
ether, 26, 28 

mortality due to, 28 
ethyl bi-omid, 27 

chlorid, 28 
in operation for cataract, 101 
local, 28 

Schleich's, in enucleation, 30 
Anesthetization, 25 
Angioma of orbit, 281 
Anterior chamber, blood in, punct- 
ure of cornea for, 206 
operations in, 215 
polar cataract, 83 
syneohiae, separation of, 215 
Antisepsis, 33 
Antyllus' operation for ectropion, 

325 
Arlt's method of nasal tareori'haphy, 
323 
operation for pterygium, 208 
tenotomy for strabismus, 245 
Artificial glass eyes, 278 
globe, implantation of, in Tenon's 
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Asepsis, 33 

Asmus' sideroscope, 219 
Atropin in cataract, danger from, 
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Bacilli, panophthalmia, 74 
Bandage, moutti-, during operation, 
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Bandaging, 45 
Beer's flap incision, 119 
Beta-eucain and adrenalin chlorid 

anesthesia, 32 
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Black cataract, 87 
BlepharopMinosis, operation for, 
321 
canthoplastic, 321 
Blephai-oplastic operation, 328 
Dieffenbach's, 331 
Eversbusch's, 343 
Fricke's, 329, 330 
Landolt's, 343 
Blood in anterior chamber, punct- 
ure of cornea for, 206 
Brand's method of advancement, 

258 
Bromethyl anesthesia, 27 

Canna's modification of Motais^ 

operation for ptosis, 302 
Ganthoplastic operations for bleph- 

arophimosis, 321 
Gapillary fistula in scar of wound 
after operation for cataract, 
166 
Capsular advancement after de 
Wecker, 256 
cataract, 82 
Capsule, Tenon's, implantation of 

artificial globe in, 278 
Carcinomatous growths of conjunc- 
tiva, 213 
Cataract, accidents and mistakes in 
operdtion for, 154 . 
anterior polar, 83 
atropin in, danger from, 92 
black, 87 
capsular, 82 
complicated, 83 
first stage of, 86 
fourth stage of, 86 
juvenile, 81 

discission for, 102 
after-treatment, 105 
pre})ai-ations, 103 
operation for, 102 
simple linear extraction of, 106 
lamellar, operation for, 112 
maturity of, 85 
diagnosis, 92 
methods of inducing, 90 
preliminary iridectomy for in- 
ducing, 91 



Cataract, Morgagnian, 86 
nuclear, 82 
operation for, 81 
accidents and mistakes in, 
154 
inteifering with healing of 
wounds after, 163 
after-treatment, 162 
anesthesia in, 101 
bodily condition of patient in, 

95 
capillary fistula in scar of 

wound after, 166 
central vision in, 93 
function in, 93 

general condition (d patient in, 
95 

glaucoma after, 166 
emorrhage from choroid in, 
161 
indications, 85 
iridectomjr preceding, 97 
iridocyclitis after, 164 
iritis after, 164 
maturity of cataract in, 85 
method of applymg dressings, 

162 
peripheral vision in, 93 

projection-test for deter- 
mining, 93 
prolapse of vitreous in, 157 
pupillary reaction in, 94 
purulent infection after, 165 
subconjunctival, 153 
suppurating processes in, 95 
over-ripeness of, 83, 86 
partial stationary, operation for, 

112 
percentages of losses in, 35 
pyramidal, 83 
removal of lashes and eyebrows 

before operation for, 55 
second stage of, 86 
secondary operation for, 166 

de Wecker's method, 173 
senile, 81 
cortical, 82 
operation for, 118 
couching and depression in, 
174 



INDEX. 



371 



Cataract, senile, operation for, fiinc- ' 
tional examination in, 124 
preparatoiy treatment, 124 
WenzePs, 153 
with capsule, 150 
with iridectomy, 136 
without iridectomy, 142 
soft, opei*ation for, 108 
tliird stage of, 86 
traumatic, operation for, 108 
Cataracta incipiens, 86 

nigra, 87 
Cautery, Pacquelin's, 75 
Chair, operating, 20 
Chloroform anesthesia, 25 

mortality due to, 28 
Choroid, hemorrhage from, in ope- 
ration for cataract, 161 
Cicatricial ectropion, 327 

Thiersch's metho<l of skin- 
grafting in, 332 
Cocain, adrenalin, for hemorrhage, 
33 
anesthesia, 29 

in enucleation, 30 
in iridectomy, 31 
in removal of lacrimal sac, 30 
in strabismus, 29 
in operation for strabismus, 241 
Collapse during anesthesia, treat- 
ment of, 26 
Conjunctiva, carcinomatous growths 
of, 213 
operations on, 202, 345 
papilloma of, 213 
polyps of, 21 3 

sjircomatous growths of, 213 
utilization of, to cover defects in 
cornea, 210 
Conjunctival sac, operations in, 295 
Cornea, defects in, utilization of 
conjunctiva to cover, 210 
dermoids of, removal of, 212 
ectatic scars of, iridectomy for, 

196 
foreign bodies in, removal of, 202 
operations on, 202 
puncture of, 206 
for blood in anterior chamber, 
206 



Coniea, puncture of, for deep cor- 
neal ulcere, 207 
staphyloma of, 213 
staphyloma-formation of, iridec- 
tomy for, 1 96 
tattooing of, 210 
ulcers of, deep, paracentesis of 
cornea for, 207 
Cortical cataract, senile, 82 
Couching and depression in opera- 
tion for senile cataract, 174 

Dacryostenosis, 350 

de Wecker's method of advance- 
ment, 250 
of capsular advancement, 256 
operation for secondary cataract, 

173 
ptosis operation, 297 

Dermoids of cornea, removal of, 
212 

Desmarres' transplantation opera- 
tion for pteiygium, 209 

Detachment of retina, excision of 
myrtle-shaped piece of sclera 
for, 201 
puncture of sclera for, 200 

Dieffenbach's blepharoplastic ope- 
ration, 331 

Dilation of nasal duct with sounds, 
353 

Dimmer's modification of Kuhnt's 
operation for ectropion, 327 

Disinfection, 68 

Dislocation of lens, operation for, 
175 

Dransart's ptosis operation, 297 

Dropping bottle, 62, 64 
Sidlei-'s, 64 

Duct, lacrimonasal, irrigation of, 
350 
nasal, dilation of, with sounds, 
353 

Ectropion, cicatricial, 327 

Thiersch's method of skin- 
grafting in, 332 
operation for, 323 
Antyllus', 325 
Kuhnt's, 326 



327 

MQltet'K tnodificatioD <>f, 328 
Sijroanowflky'a, 324 
Benile, 325 

Sn^llen'n suture in, 324 
Electric bell for patients after ope- 

ralion, 20 
Ktectromat^eL for removal of for- 
eign VkkIIgh, 216 
FUsvhni^a plotds operation, 306 
Eatropion, operation for, 30S 
AnagnoEtakis', 314 
bv deatroTing root* (if ciliu bj 

electroljsis, 309 
Flarer's, 320 
Gaillanrit suture, 309 
Hote\ 311 



trithti 
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Jasthe-Arll, 320 

Po^ennlecher's, tritli advance- 
ment of levator tendon, 314 

Parau.', 318 

Pfalz'B, 31S 

Snellen's, 317 

Spencer Wutsm's, 311 

Slrealtield'a, 319 

larso plastic, 31G 

with advancement of levator 
tendon, 314 



during anestbexia, 26 
of eyeball, 265 

hemorrha^ in, 270 
impluntstjon of artiRcial globe 
in Tenon's capsule after, 
278 
indications for, 272 
operations substituted for, 274 
suppuration in, 274 
of Blobo, 2a^ 

Schleich's anesthesia in, 30 
EiTtliropsia, 100 
Ether anesthesia, 26, 2g 
mortality due to, 28 
Etiiyl bmmid aneatliesia, 27 
chlorid anesthesia, 23 



ErersbiiM'h'.s bhniharoplafitic tine* 
ration, 343 
jitoms operation, 302 
Eversion, umple, of lower hicriraal 

punctum, 348 
Evisceralion of eyeball, 275 
Excision of myrifeshajied jiiece of 
sclera for retmal delacli~ 
ment, 201 
Eientenilion of eyeball, 27S 

of orbit, 291 

Extirpation of tear sac, 357 

Eyeball, enucleation of, 265 

bemorrhage in, 270 

indications for, 272 

operations isiilstituted for, 

274 
suppuration in, 274 
evisceration of, 275 
exenteration of, 276 
outside of, iiperaliona on, 239 
Eyelids, operations on, 205 

PiSTPi.A, capillary, in scar of 
wound after operation for 
cataract, 106 

Flnrer's opemlion for entropion, 

320 
Foerstor'B motliiKl of induoin 



vof a 



t, 90 



Foreign bodies in cornea, removal 
of, 202 
in interior of eye not consisting 
of iron,"reraoyHl of, 237 
removal of, 216 
Bontgen rays la din^osis 
of, 229 
in lens, 238 

in sclera, removal of, 206 

in vitreons humor. 23S 

Friulte's blepharoplastic oiwration. 



Gaillakh's suture operation for 

entropion, 309 
Ganglion, svmputhetic, resection of, 

for ^laoeoma. 200 
Gillel lie Grandniont's ptosis opera- 
■ 1,307 



Glass eyes, 278 



Glaiicomn aflcr (i|ierHfinn tor calar- 
ttct, Ui(i 
iriilectniny for, 1H6 

relinal lieiniirrhages Dfter, 195 
with Grafe'B laUiract knife, 

192 
wilh keratotne, ISH 
with scalpel or scarifier, 1S2 
nialignani, Wuber'H operation for, 
19S, 19» 



secondary, iridectomy for pre- 
yeoting, 184 
Globe, artificial, tnipkntatioD of, in 
Teiicm'B capsule, 278 
eniieleatiun of, 205 
1,81 



linesr incision, im 
tenotomy for Btmbisiiiii^ 242 
Grandmont'B ptosis operation, 307 

ITfiKORRKAaE, adrennlin cocain 

for, 33 
ndrcnulin for, 32 
fr()m choroid in operation for 

raiaracl, ICl 
relinal, after iridectomy for 



gln« 



, 195 



Hess" ptfwia operation, 29S 
Hirscbberg's iron-eearcher, 219 
Hospital wardB, 18 
lioti's lead plate, 341 _ 
operation for entropion, 311 
with Inrsns excision, '417 
Humor, vitreous^ foreign body i 



Illumination of operatine ritr 

21 _ 
Implantation of artifipini globe 

Tenon's caiwule, 278 
InHtnimeots, 60, 7(1 
Iodoform, 54, 70 
pencil, methoil of introducing 

into anterior chamber, "" 
Irideclomy, 179 



with kei'atome, 18S 
with Bcalijel or scarifier, 192 
for preventing secondary glall- 1 



preliminary, for inducing ma- 
turity of tataract, 91 
senile eatamet eilraction with. 



withoQt, 142 

Iridocyclitis after operation tor cat- 
aract, 164 

Iris, sarcomatous nodules on, iri- 
declomj for, IDS 

Iritis after operation for cataract, 



Iron in eye, magnet operation tor, 
216 

magnetic needles for, 218 

removal of, 21'> 
Iron-neareher of Hirschberg, 219 
Irrigation of lacrimoniiBal duel, !t50 

jAacBE-Ashi operation for entro- 
pion, 320 
Juvenile cataract, 81 
discission for, 102 
afteMrentmenl, 105 
prepam Lions, 103 
operation for, 102 

1U6 
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Operation, care after, 42 

electric bell for patient after, 20 
light of room after, 20 
mouth-bandage during, 59, 60 
mouth-mask during, 59, CO 
pollution after, avoidance of, 59 
salivary infection during, 59 
ventilation of room after, 20 

Operations, 81 

Optic nerve, resection of, 274 

Optical iridectomy, 180 

Orbit, abscess of, 279 
angioma of, 281 
exenteration of, 291 
operations on, 279 
tumoi-s of, Kronlein's operation 
for, 284 
removal, 281 

Orbital phlegmon, 280 

Pacquelin's cautery, 75 

Pagenstechei*'s operation for en- 
tropion with advancement 
of levator tendon, 314 
ptosis operation, 297 

Panas' entroi)ion operation, 318 
ptosis operation, 300 

Panophthalmia bacilli, 74 

Papilloma of conjunctiva, 213 

Paraffin, filling tear sac with, 359 

Partial stationary cataract, opera- 
tion for, 112 

Peripheral vision in operation for 
cataract, 93 
projection-test for deter- 
mining, 93 

Pfalz's operation for entropion, 319 

Phlegmon, orbital, 280 

Polyps of conjunctiva, 213 

Posterior synechite, separation of, 
216 

Prince's method of advancement, 
253 

Pr()je(^tion-tcst for determining 
peripheral visicm in catar- 
act, 93 

Prolapse of vitreous in operation 
for cataract, 157 

Ptcr\^gium, operation for, 208 
ablation after Arlt, 208 



Pterygium, operation for, trans- 
plantation, 209 
Ptosis, operation for, 295 
de Weckei-'s, 297 
Dransart's, 297 
Elschnig's, 306 
Evei-sbusch's, 302 
Gillet de Grandmont's, 307 
Hess', 298 
Ijapei*sonne's, 305 
Motais', 300 

Cannas'^ modification of, 302 
Pagenstecher's, 297 
Panas', 300 
Snellen's, 303 
Wolffs, 304 
traumatic, 308 
Puncture of cornea, 206 

for blood in anterior chamber, 

206 
for deep corneal ulcere, 207 
of sclera for retinal detachment, 
200 
Pupillary reaction in oj^ration for 

cataract, 94 
Purulent infection after operation 

for cataract, 165 
Pyramidal cataract, 83 

Kesection of optic nerve, 274 
of svmpathetic for glaucoma, 
200 
Retina, detachment of, excision of 
myrtle-shaped piece of sclera 
for, 201 
puncture of scleni for, 200 
Retinal hemorrhages after iridec- 
tomy for glaucoma, 195 
Rontgen rays in diagnosis of foreign 
bodies in interior of eye, 229 
Room, light of, after operation, 20 
operating, 18 

arrangement of, 21 
illumination of, 21 
ventilation of, after oj)eration, 20 

Salivary infection during opera- 
tion, 59 

Sarcomatous growths of conjunc- 
tiva, 213 



INDEX. 



Ablatton after Arit for pterygium, 

208 
Abscess of orbil, 279 
AcciiientB and miatakea in opera- 
tion for cataract, 154 
interfering wit b healing of wound 
after openitiona for cataraut, 
163 
Adrenalin aneslliesia, 31 
cocain for heinorrliagi!, 33 
for hemorrhage, 32 
Advancement, Brand's method. 25S 
capsular, de Wecker's method, 

lie Wecker's method, 250 

Kn»pi>'a method, 249, 2S7 

KoMer'a method, 259 

Ltindolt's method, 252 

Mfiller'a myecloniy for, 259 

Prince's method, 253 

Schweigger's method, 258 

Todd's method, 2o8 

Verhocff's method, 254 

Weber's method, 249 

Worth's method, 265 
AnagnoslakiB' <nieration for entro- 
pion, 314 
Anesthesia, 25 

adrenalin, 31 

beta-eucain and adrenalin ehlo- 
tld, 32 

bi'oniethyl, 27 

chloroform, 25 
mortality due to, 28 

'nucleation, 30 
in iridectomy, 81 
in removal of lacrimal sac, 30 
in Ntmbianins, 29 



Anesthesia, collapse dnrinKi treat- 
ment of, 26 
enucleation during, 26 
ether, 26, 28 

mortality due t«, 28 
ethyl bromid, 27 

chlorid, 28 
in operation for cataract, 101 
local, 28 

Si^hleich's, in enucleation, 30 
Anesthetization, 25 
Angioma of orbit, 281 
Anterior diamber, blood in, punct- 
ure of cornea for, 206 
operations in, 215 
polar cataract, 83 
synechia, separation of, 215 
Antisepsis, 33 
Anlyllus' operation for ectropion, 

325 
Arlt'smethodof nasal tarsorrhaphy, 

operation for pterygium, 208 
tenotomy for strabismus, 245 

Artificial glaKS eyes, 278 
globe, implantation of, in Tenon's 
capsule, 273 

ABepsis, 33 

Asmua' Hideroscopc, 219 

Atropin in cataract, danger from, 



Biiiidagjng, 45 
Beer's flap incision, 111) 
BetH-eucain and adrenalin chlorid 
aneHtheisia, Si 
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Synechiae, posterior, separation of, 
216 

Szymanowsky's operation for ectro- 
pion, 324 

Table, operating, 20, 24 
Tarsoplastic operation for entro- 
pion, 316 
Tai-sorrhaphy, 322 

nasal, 323 
Tattooing of cornea, 210 
Tear sac, extirpation of, 357 

filling of, with pamffin, 359 
Tenon's capsule, implantation of 

artificial globe in, 278 
Tenotomy after Arlt for strabis- 
mus, 245 
after Snellen for strabismus, 246 
after von Graf e for strabismus, 242 
Tension, increased, iridectomy for 

' relief of, 186 
Test, pi-ojection-, for determining 
peripheral vision in cataract, 
93 
Thiersch's method of skin-grafting 
in cicatricial ectropion, 332 
Todd's method of advancement, 258 
Trachoma, operation for, 345 
Transplantation operation for 

pterygium, 209 
Traumatic cataract, operation for, 
108 
ptosis, 308 
Trichiasis, complete, 311 

partial, 309 
Tumors of orbit, Kronlein'g opera- 
tion for, 284 
removal of, 281 



Ulcers of cornea, deep, paracen- 
tesis of cornea for, 207 

Ventilation of room after opeiu- 

tion, 20 
VerhoeflTs method of advancement, 

254 
Vitreous humor, foreign body in, 
238 
prolapse of, in operation for cat- 
aract, 157 
Von Arlt's method of nasal tarsor- 
rhaphy, 323 
operation for pterygium, 208 
tenotomy for strabismus, 245 
Von Grafe's cataract knife, iridec- 
tomy for glaucoma with, 192 
linear incision, 119 
tenotomy for strabismus, 242 

Wards, hospital, 18 

Watson's operation for entropion, 

311 
Weber's method of advancement, 
249 
operation for malignant glau- 
coma, 198, 199 
Wecker' s method of advancement, 
250 
of capsular advancement, 256 
operation for secondary cataract, 

173 
ptosis operation, 297 
Wenzel's operation for senile cata- 
ract, 153 
Wolff's ptosis operations, 304 
Worth's method of advancement, 
255 
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SPECIAL OFFER 

AS it is impossible to realize the beauty and cheap- 
" * ness of these atlases without an opportunity to ex- 
amine them, we make the following offer: Any one of 
these books will be sent to physicians, carriage prepaid, 
upon request. If you want the book, you have mere- 
ly to remit the, price; if not, return the book by mail. 
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2 SAUNDERS* MEDICAL HAND-ATLASES 

saunders' 
Medical Hand-Atlases 

¥N planning this series of books arrangements were made with 
representative publishers in the chief medical centers of the 
world for the publication of translations of the atlases in thir- 
teen different languages, the lithographic plates for all being 
made in Germany, where work of this kind has been brought to 

the greatest perfection. The enormous ex- 
pense of making the plates being shared by 
the various publishers, the cost to each one 
was reduced approximately to one-tenth. 



Moderate 
Price 



Thus, by reason of their universal translation and reproduction, 
affording international distribution, the publishers have been 
enabled to secure for these atlases the best artistic and profes- 
sional talent, to produce them in the most elegant stylet and 
yet to offer them at a price heretofore unapproached in cheapness. 

One of the most valuable features of these 
atlases is that they offer a ready and satis- 
factory substitute for clinical observation. 
Such observation, of course, is available only 
to the residents in large medical centers; 



Substitute 
for Clinical 
Observation 



and even then the requisite variety is seen only after long years 
of routine hospital work. To those unable to attend important 
clinics these books will be absolutely indispensable, as presenting 
in a complete and convenient form the most accurate reproduc- 
tions of clinical work, interpreted by the most competent of 

clinical teachers. 



Adopted by 
U. S. Army 



As an indication of the great practical value 
of the atlases and of the immense favor with 
which they have been received, it should be 
noted that the Medical Department of the U. S. Army has adopted 
the ** Atlas of Operative Surgery " as its standard, and has ordered 
the book in large quantities for distribution to the various regi- 
ments and army posts. 



SAl-\DEJ(S- MEDICAL I/AXD ATLASES 

Sobotta and Huber's 
Human Histolo^ 



Atlas and Epitome of Human Histology. By Privat- 
DOCENT Dr. J. Sobotta, of Wurzburg. Edited, w-ith additions, 
by G. Carl Huber, M, D., Professor of Histology and Em 
bryology, and Director of the Histological Laboratory, Uni- 
versity of Michigan, Ann Arbor. With 214 colored figures ( 
So [ilates, 68 text-cuts, and 24S jiages of text. Cloth, S4.50 ne 

INCLUDING MICROSCOPIC ANATOMY 



atlas and text-book. The great majority of the iUustrBlions were made from 
sections prepared fcom human tissues, and always; from fresh and in every 
respect normal specimens. The colored jithi^raphic plates have been pro- 
duced with the aid of over thirty colors, and particular care was taken to 
avoid dislortinn and assure exactness of magnification. The text is as brief 
as possible ; clearness, however, not being sacrificed to brevity. The editor 
of the English translation has annotated and altered very freely certain por- 
tions of the sections on the adenoid tissues, blood and the blood-forming 
organs, muscular tissues, special sense oi^ans, and peripheral nerve distri- 
butions, in order to make these parts of the work conform to the latest 
advances in the study of these tissues. 
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Griinwald and Newcomb's 
Mouth, Pharynx, Nose 



Atlas and Epitome of Diseases of the Mouth, Phar- 
ynx, and Nose. By Dr. L, Grunwald, of Munich. I^rom 
the Second Revised and Enlarged German Edition. Edited, 
with additions, by James E. Newcomb, M. D., Instructor in 
Laryngology, Cornell University Medical School; Attending 
Laryngologist to the Roosevelt Hospital, Out-Patient Depart- 
ment. With 102 illustrations on 42 colored lithographic plates, 
41 text-cuts, and 219 pages of text. Cloth, S3. 00 net. 
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SAUA'DE/fS- MEDICAL HAXD-ATI.ASES 

Helferich and Bloodgood's 
Fractures and Dislocations 



Atlas and Epitome of Traumatic Fractures and Dis- 
locations. By Professor Dr. H. Helferich, Professor of 
Surgery at the Royal University, Greifswald, Prussia. Edited, 
with additions, by Joseph C. Bloodgood, M. D., Associate in 
Surgery, Johns Hopkins University, Baltimore. From Ihe Fifth 
Eevised and Enlarged German Edition. With 216 colored 
illustrations on 64 lithographic plates, 190 lexl-cuts, and 353 
pages of text. Cloth, $3.00 net. 

SHOWING DEFORMITY. X-RAY SHADOW. AND TREATMENT 

This department of medicine being one in which, from lack of pTsclical 
knowledge, much haim can be done, and in which in lecent years great 
importance has obtained, a hook, accurately portrHying the analomic rela- 
tions of tlie fractured parts, together with the diagnosis and trealmenl of Ihe 
condition, becomes an absolute necessity. This present work fully meets 
all requirements. As complete a view as possible of each case has been 
presented, thus equipping Ihe physician for the manifold appearances that 
he will meet with in practice. The illustrations show the visible cxlemBl 
deformity, the X-ray shadow, the anatomic prepsralion, and the method ~' 
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Sultan and Coley's 
Abdominal Hernias 



Atlas and Epitome of Abdominal Hernias. By Privat- 

DOCENT Dr. Georg Sultan, of Gottingen. Edited, with addi- 
tions, by William B. Coley, M. D., Clinical Lecturer on Sur- 
gery, Columbia University (College of Physicians and Surgeons), 
New York. With 119 illustrations, 36 of them in colors, and 
277 pages of text. Cloth, $3.00 net. 

DEALING WITH TH£ SURGICAL ASPECT 

This new atlas covers one of the most important subjects in the entire 
domain of medical teaching, since these hernias are not only exceedingly 
common, but the frequent occurrence of strangulation demands extraordi- 
narily quick and energetic surgical intervention. During the last decade the 
operative side of this subject has been steadily growing in importance, until 
now it is absolutely essential to have a book treating of its surgical aspect. 
This present atlas does this to an admirable degree. The illustrations are 
not only very numerous, but they excel, in the accuracy of the portrayal of 
the conditions represented, those of any other work upon abdominal hernias 
with which we are familiar. The work will be found a worthy exponent 
of our present knowledge of the subject of which it treats. 



PERSONAL AND PRESS OPINIONS 



Robert H. M. Dawbam, M. D.. 

Professor of Surgery and Surgical Anatomy, New York Polyclinic. 

" I have spent several interested hours over it to-day, and shall willingly recommend 
it to my classes at the Polyclinic College and elsewhere." 

Boston Medical and Surgical Journal 

" ^"'■,*^^^ general practitioner and the surgeon it will be a very useful book for reference. 
The book's value is increased by the editorial notes of Dr. Coley." 

They have already appeared in thirteen different lan^ua^es 
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Bruhl, Politzer, and 
MacCuen Smith's Otology 



Atlas and Epitome o( Otology. By Gustav Bruhl, M. D., 
of Berlin, with the collaboration of Professor Dr. A. Politzer, 
of Vienna. Edited, with additions, by S. MacCuen Smith, 
M. D., Clinical Professor of Otology, Jefferson Medical Col- 
lege, Philadelphia. With 244 colored figures on 39 lithographic 
plates, 99 text-illustrations, and 293 pages of text. Cloth, (3.00 
net. 

INCLUDING ANATOMY AND PHYSIOLOGY 

This excellent volume is the first attempt lo sapply in English an illns- 
Crated clinical haDdbook to act as a worthy substitute for personal instruclioa 
in a specialized clinic. This work is both didactic and clinical in its teach- 
ing, the latter aspect being especially adapted to the student's wants. A 
special feature Is the very complete enposilion of the minute anatomy of the 
ear, a working knowledge of which is so essential to an intelligent concep- 
tion of the science of otologji. The illustrations are beautifully executed in 
colors, and illuminate the text in a singularly lucid manner, portraying patho- 
logic changes with such striking exactness that the stodenl should receive a 
deeper and more lasting impression than the most elaborate description 
could produce. Further, the association of Professor Politzer in the prepa- 
ration of the work, and the ose of so many valnable specimens from his 
notably rich collection especially enhance the value of die work. The text, 
contains everything of importance in the eiementary study of otology. 
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Lehmann, Neumann, and 
Weaver's Bacteriology 



Atlas and Epitome of Bacteriology ; including a TfecT- 

fiooK OF Speoal Bacterioi-ogic Diagnosis. By Prof. Dr. 
. B. Lehmann and Dr. R. O. Neu.-hann, of WUrzburg. J^rom 
the Second Revised and Enlarged German Edition. Edited, 
with additions, by G. H. Weaver, M. D,, Assistant Professor 
of Pathology and Bacteriology, Rush Medical College, Chicago. 
In two parts. Part I. — 632 cplored figures on 69 lithographic 
plates. Part II. — 511 pages of text, illustrated. Per part: 
Cloth, 82.50 net. 

INCLUDING SPECIAL BACTERIOLOGIC DIAGNOSIS 

This work furnishes s survey of the properties of bacteria, together with 
the causes of disease, di^iosition, and immDnity, refereace being constantly 
made to an appendix of bRClerialogic technic. The special part gives a 
complete description of the impcrtanl varieties, the less important ones being 
mentioned when worthy of notice. The lithographic plates, as in all this 
series, are accurate representations of the conditions as actually seen, and 
this collection, if anything, is more handsome than any of its predecessors. 
As an aid io original investigation the work is invaluable. 
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Zuckerkandl and DaCosta*s 
Operative Surgery 

Second Edition, Revised and Greatly Enlarged j 



AtJas and Epitome of Operative Surgery, By Dr. O. 

Zuckerkandl, of Vienna. Edited, with additions, by J. Chai-- 
MERS DaCqsta, M. D., Professor of the Principles of Surgery 
and Clinical Surgery, Jefferson Medical College, Philadelphia. 
With 40 colored plates, 278 text-cuts, and 410 pages of text. 
Cloth, S3.50 net. 

ADOPTED BY THE U. S. ARMY 

In this new edition the work has been brought precisely down lo dale. 
The revision has not been casual, but thorough and cnhauslive, ihe entire 
lexl having been subjected to a careful scrutin]', and many improTenients and 
additions made, A number o( chapters have been practically rewritten, and 
of the newer operations, all those of special value have been described. The 
cumber of illustraCiotis has also been materiallj' increased. Sixteen valuable 
lithographic plates in colors and sixly-one test-figures have been added, thus 
greatly enhancing the value of the worli. There is no doubt that [he volume 
in its new edition will still maintain its leading position as a substitute for 
clinical ii ' 



OPINIONS or THE MEDICAL PRESS 

PMlkdelphia Medical Journal 

" The names of Zuckerl:sndi aad DiCmta, the fsci I)u1 Ihe book bu b«n i 

Munchener MedidnUche Wochenichilft 




SA(-.yDt:A:s' m£d/ca/ naxdatlases 



Dtirck and Hektoen's 
General Pathologic Histology 

Atlas and Epitome of General Pathologic Histolo^^. 

By Pr. Dk. H. DiJRCK, of Munich. Edited, with additions, by 
LCDviG HEKTf.EN, M. D., Professor of Paihology, Rush Medical 
College, Chicago. 172 colored figures on 77 liihographic plates, 
36 tcxt-culs, many in colors, and 350 pages of text, 

JUST ISSUED 

This new atlas giTCS ihe acccpleil views in regard to ihe significance of 
pathologic processes. All the illuslratioDs have been made from original 
ipecimens without combining differenl microscupic fields. Ejlranrdinary care 
{us been taken (□ reproduce [hem ai near perfection as pos:^ble, in many 
cases iwenty-six colors being required. 



Dtirck and Hektoen's 
Special Pathologic Histology 

Atlas and Epitome of Special Pathologic Histolog;y. 

By Dr. H. DCrck, of Munich. Edited, with additions, by 
LuDViG Hektuen, M. D., Professor of Pathology, Rush Medical 
College, Chicago. In Two Parts. Pari I. — Circulatory, Respira- 
tory, and Gastro- intestinal Tracts. Part II. — Liver, Urinary and 
Sexual Organs, Nervous System, Skin, Muscles, and Bones. 343 
colored figures on lai plates, and 350 pages of text. Per part : 
Cloth, S3, 00 net. 

Willi&m H.Welch, M.D.. 

Pr«/„„T ^f PMM>^.Jokm Hofhio- U-n^riily, BalUmcri. 

•• [ coniiilCT D«rcV> 'Alla< of SptciBl Pmhologic Hillnlogy,' edited by Helllocn, » very 
lUEful t.jok for sllj.lcnw and rthtri The plal« a.f adraiiable." 

They repment the beit artiilic ftnd profei^onal talent 



SJUXDEI{S' MEDICAL flAXD-ATLASES 

Haab and deSchweinitz's 
Ophthalmoscopy 



Atlas and Epitome of Ophthalmoscopy and Ophthal- 
moscopic Diagnosis. By Dk. O. Haab, of Ziirich, From the 
Third Revised and Enlarged German Edition. Edited, with 
additions, by G, E. deSchweinitz, M. D., Professor of Oph- 
thalmology, University of Penrsylvania. With 152 colored 
lithographic illustrations ; 85 pages of text. Cloth, %-%,.oo net. 

Not only is the student made acquainted with carefully prepared oph- 
Ihalmoscopit: drawings done into well-executed lilhogtaphs of tlie most 
imporlanl fundus changes, hul, in many instances, plates of the microscopic 
lesions are added. It furnishes a manUBl of the greatest possible service. 

Hie Lancet, London 

"Wc rFCQmrnFiid it a> a work thai ihould t» in [he ophthnlmjc Vis&i. <ii in ihc library 

Haab and deSchweinitz's 
External Diseases of Eye 



Atlas and Epitome of Bxternal Diseases of the Eye. 

By Dr. 0. Haab, of Zurich. Edited, with additions, by G. E. 
deSchweinitz, M. D., Professor of Ophthalmology, University 
of Pennsylvania. 98 colored illustrations on 48 lilhographic 
plates and 232 pages of text. Cloth, S3. 00 net. 

SECOND REVISED EDITION-JUST ISSUED. 

In this thorough revision the test has been brought up to dale by the addi- 
tion of new matter, including references to some of the modem therapeutic 
agents. There have also been added eight chromolithographic plates. 

The Mediutl Record, New York 

They Are coDvenienl in nze and uniformlj' bound 



SACKD£RS' MEDICAL IIAXD-ATLASES 

Schaffer aiib Edgar's 
Labor anS Operative Obstetrics 

Atlas and Epitome of l^bor and Operative Obstetrics. 

By Dr. 0. ScHArrER, of Heidelberg, From the Fifth Revised 
and Enlarged German Edition. Edited, with additions, by 
J, Clifton Edgar, M. D., Professor of Obstetrics and Clinical 
Midwifery, Cornell University Medical School. 14 lithographic 
plates in colors; 139 other cuts ; iii pages of text. $2.00 net. 

The book piesetils ihe acl of parlurition and ihe various obstetric opera- 
is ia a series of easily understood illust rations. These are accompanied 
by a text that treats the subject from a practical slandpoinl. 



Schaffer 6 Edgar's Obstetric 
Diagnosis and Treatment 

Atlas and Epitome of Obstetric Diagnosis and Treat- 
ment. By Dr. 0. Scjmaffer, of Heidelberg. From the Sec- 
ond Revised German Edition. Edited, with additions, by J. 
Clifton Edgar, M. D., Professor of Obstetrics and Cliaical 
Midwifery, Cornell University Medical School. 122 colored fig- 
ures on 56 plates; 38 other cuts; 315 pages of te.tt. 83.00 net. 

This book treats particularly of obstetric of>etBtions, ond, besides the 
wealth of beautiful lilhc^raphic illustrations, contains an extensive text of 
great value. This text deals viitb the practical, clinical side of the subjecL 

New York Medical Jounud 

ten cm im.My be com mended, nul only as cluctdtloty ejC the plaies, bul ai eipoundlng Ihc 

Theie m« the t&moui " Lehmann medloniiche Huidatlanten " 
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.^AUND£J^S' MEDICAL HA\D- ATLASES 

Mracek and Stelwagon's 
Skin 

Atlas and Epitome of Diseases of tlie Skin. By Proi'. 
Dr. Franz Mracek, of Vienna, Edited, with additions, by 
Henry W, Stelwagon, M. D., Professor of Dermatology in 
the Jefferson Medical College, Philadelphia. With 63 colored 
plates, 39 half-tone illustrations, and 200 pages of text. Cloth, 
$3.50 net. 

This volume, the outcome of years of BcieolLfic and artistic work, con- 
tains, [ogeLher with colored plaits of unusual beauty, numerous illustrations 
in black, and a text comprehending the entire field of dcnnalolt^y. The 
illustrations are all original and prepared from actual cases In Mracek' s clinic 

Americtui Jounial of tho Medical Sdeacei 



Mracek &nd Bang's 
Syphilis atiii Venereal Diseases 

Atlas and Epitome of Syphilis and the Venereal Dis- 
eases. By Phof. Dr. Franz Mracek, of Vienna. Edited, with 
additions, by L. Bolton Bangs, M. D., late Prof, of Genito- 
urinary Surgery, University and Bellevue Hospital Medical 
College, New York, With 71 colored plates and 122 pages 
of text. Cloth, 83.50 net. 

According to the unanimous opinion of numerous authorities, (o whom 
(he original illustrations of this book were presented, they .<ur[iass in beauty 
anything of the kind that has been prodaced in this field, not only in Ger- 
many, but throughout the literature of the world. 
Robert L. Dickntion, M. D., 

An Edilor c/ " Tkr Amtrican Ttit-Bask 0/ Oillilrks." 

The litho^plu, &U made in Genrnkny, are unrivalled 



l6 SAC.VDEXS' MEDICAL HAh'D-ATLASES 

Hofmann and Peterson's 
Legal Medicine 

Atias of Legal iMedicine. By Dr. E. von Hofmann, of 
Vienna. Edited by Fbkdehick PetekoON, M. D., Professor of 
Psychiatry, College of Physiciansand Surgeons, N. Y. izocolored 
figures on 56 jjlates, 193 half-tone illusiraiions. Cloth, Jj.sonet. 
The Pr a ct i tioiier. Londoa 



Jakob and Fisher's 
Nervous System and its Diseases 

Atlas and Epitome of the Nervous System and its 
Diseases. By Prof. Dr. Chr. Jakob, of Erlangen. From the 
Seceiiii Revised German Edition. Ediied, with additions, by 
Edwabui D. Fisher, M. D., Professor of Diseases of the Nervous 
System, University and Bellevue Hospital Medical College, N. Y. 
83 plates and copious text. Cloth, $3.50 net. 
Philndelphia Medical Joumbl 

Golebiewski and Bailey's 
Accident Diseases 

Atlas and Epitome of Diseases Caused by Accidents. 

By Dr. Ed. Golebiewski, of Berlin. Edited, with additions, 
by PEARCE BAir.EV, M. D., Consulting Neurologist to St. Luke's 
Hospital and Orthopedic Hospital, N. Y. 71 colored illustrations 
on 40 plates, 143 text-cuts, 549 pages of text. Cloth, J4.00 net. 
Medical Exuniner and Practitianer 

" Ii li ■ uMful addition to lift-insurance KbniriM. for lawytrj. phyilciani. and for every 

"Atiu of Operative Stngecy" hat been Adopted by U. S. htmr 
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SAUNDERS' MEDICAL HAND-ATLASES 



Atias and Epitome of External Diseases of the 
Eye. By Dk. O. Haab, of Zurich. Edited, with addilioos, by G. E. DI 
ScHWElNlTZ, M.D.,Professiirof Ophthalmology in the Univeraily of Peon, 
sylvania. S/ctmd kraisrJ Edition. With 98 Colored illustratioDS OD 48 
plates and 232 pages of text. Cloth, 83.00 ne 

moloBtas.'^ : >hBll lake picaKue in rMDmmcndlng k."— Johh E. Wbbxs, K.^.^^hU. 
Pro/iu^ 0/ OpIilialmiJsgy, Unhiirtily 0/ Billtvm HmftM Midieal Sch0,l, N. Y 

Atlas and Epitome of Internal Medicine and Clinical 
Diagnosis. By Dr. Chs. Jakob, of Erlangen. Edited, with addi- 
tionsTiiv Augustus A. Eshner, M.D., Professor of Clinical Medicine jn 
tlie Philadelphia Palyclinic. With 1711 colored liguics on 68 plates and 
259 pages of text. ... Clolh, ^3,00 net. 

pirKm^ta°y«qoJr«nena7^*ri(Sf JWJaKo^™™,?. '™""°" " ""'""""" "P " 

Atlas of Legal Medicine. By Dk. e. von Hofmann, of vieuna. 

Edited, with additions, by Frederick Peterson, M.D., Assistant Pro- 
fessor of Psychiatry, College of Physicians and Surgttms, New Vorlt, 
Willi 120 colored figures on 56 plates and 193 half-lone illustrations. 

Cloth, $3.50 neL 
■■ It Is rare m<k=U thai so IsrEC a series of illastradoM are found which df mDnjlraic u 
llhd^ia^dslriiJ'Jjeirial''' are j ppoM o rep 

Atlas and Epitome of Diseases of the Larynx. By Dr. 
L. Grunwald, of Munich, Edited, with additions, by Charles P. 
CftAVSON, M.D., Clinical Professor of Laiyngoli^y and Rhlnology in (he 
University of Pennsylvania, With 107 colored figures on 44 plates, 25 
teit-iUnslratioiis, and 103 pages of text. Cloth, ^2.50 net. 

" Encolj oiMrylhine W" Iuivb hilheoo Men id the way orcnTond OluitncioDB ordiseaHi 
of Iht latyai."-flriV.»A MidicalJsKrnal. 

Atlas and Epitome of Operative Surgery. By dk. O- 

ZucKKBKANDL, of Vienna. From Ike Stcond Revised and Enlarged Gtr- 
taan Edition. Edited, with additions, by J, Chai.mt.rs DaCost^M.D., 
Professor of the Priodples of Sui^ery and of Clinical Surgery^ Jeffer.son 
Medical College, Philadelphia. Seeond Edition, Unnstd and Greatly En- 
largid. With 40 colored plates, 3^% text-cuts, and 410 pages of lexl. 

Cloth, J3.50 net. 

" It may Iw said ihat kw. If any, booki cflhil dcKHplian are lo CDmpnhcillivr ia their 
Ka^r—PhiladtlfiliLt Mldicaljmlrnal. 

Atlas and Epitome of Syphilis and the Venereal Dis- 
eases. By Prop. Db. Franz Mkacek, of Vienna. Edited, with ad- 
dilioos, by L. Bolton Bangs, M.D., late Professor of Genito-TJrinary Sur- 
gery, University and Bellevue Ilospitid Medical College, New York,- With 
71 colored plales and I22 pages of text. Cloth, %yVi net. 

"A glance ihrouKb the book « altn^t Uke actual Uleaducc upon a fanioDi cDaic."— 
J^r^al p/ Iki Amtriean M'dical Atsxialian. 

Atlas and Epitome of Skin Diseases. By Prof. Ds. Franz 
Mkacek, of Vienna. Edited, with additions, by Henry W. Stei.wagon, 
M.D., Professor of Dermatology in the Jefferson Medical College, 
Philadelphia. With 63 colored plates, 31) half-tone illustrations, and 200 
pages of text. Cloth, #3.50 net 

Atlas of Bacteriology and Text-Book of Special Bac- 
terioiog'ic DiaRnosis. By Prok. Dr. K. B. Lehmanh and Db. 

R. O. Nkitmann, of Wiirzhurg. Eram lie Second Revised aud Enlarged 
Germiin Edition. Edited, with additions, byG. II. Weaver, M.D.,Ai- 
sistant Profestor of Pathology and Bacteriology, Rush Medical College, 
Chicago. Two volumes. Part I.— 632 colored figures on Sij ijltVea. ?k(^ 
II.— S" p^icaof text, illustrated, T« t(.\\Hnc-. e\aCn., 4^ :^ «^ 

^ ■' Th. illuwratioM . . . Ke work, of an 1 t\iM -•« n™ >5l="'^,^^ '^'^^Ti^irt 
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